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VANTAGE. 
THE TASTE OF SUCCESS. 


Great Taste 
with Low Tar. 
That's Success! 


Regency Scanners 


Bring you the Excitement of 


Police, Fire, Emergency Radio, and more. 


Our radios deliver the local 
news. From bank hold-ups to 
three alarm fires. It's 
on-the-scene action. While 
it's happening from where it's 
happening . . . in your 
neighborhood. 


You can even listen to 
weather, business and 
marine radio calls. Plus radio 
telephone conversations that 
offer more real life intrigue 
than most soap operas. And 
with our new model MX5000, 
there’s even more. 


UNIQUE CAPABILITIES 


Introducing the all new 
Regency MX5000, a 20 
channel, no-crystal scanner 
that receives 


N^ 


7707 Records Street, Indianapolis, Indiana 46226 


[pni ELecTRonics. INC. 


continuously from 25 MHz to 
550 MHz. That's right! 
Continuous coverage that 
includes CB, VHF and UHF 
television audio, FM 
Broadcast, and civil and 
military aircraft bands. Plus a 
host of other features like 
keyboard entry, a 
multifunction liquid crystal 
display that's sidelit for night 
use, selectable search 
frequency increments, and a 
digital clock. 


PRACTICAL 
PERFORMANCE 


Another new addition to the 
Regency line is the 30 
channel MX3000. It's digitally 
synthesized so no crystals 
are necessary, and the 
pressure sensitive keyboard 
makes programming simple. 
What's more, it has a full 
function digital readout, 
priority, search and scan 
delay, dual scan speed, 


MX3000 


and a brightness switch for 
day or night operation. 


AT HOME OR ON THE 
ROAD 


With the compact design, 
slanted front panel, and 
mounting bracket the 
MX3000 and MX5000 are 
ideal for mobile* use. But we 
also supply each radio with a 
plug-in transformer and a 
telescoping antenna so you 
can stay in touch at home. 


See your Regency Scanner 
Authorized Dealer for a free 
demonstration on these and 
other new Regency 
Scanners. Or, write Regency 
Electronics, 7707 Records 
Street, Indianapolis, IN 
46226. 


*Mobile use subject to 
restriction in certain 
localities. 


opular 
cience 


FEBRUARY 1984 Foundedin1872/Vol. 224, No. 2 


Highlights of this issue 


Design war behind the 
Army’s superchoppers 


Forget about your idea of choppers. A quantum 
leap in helicopter design is in the offing. 


64 


IBM’s PCjr—was it 
worth the wait? 


The computer giant’s debut in the consumer 
microcomputer market is met with mixed reviews. 


68 


Strange geometry of 
Gleason’s differential 


It was said to be impossible, but this drive 
gives traction approaching that of a 4WD. 


58 


25 heat leaks 
and how to plug them 


Here are tips from an energy expert who cut the 
heating bill of an old house by 80 percent. 


97 
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New Walkman fits in your shirt pocket. . 46 
. 68 
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Energy News 
Alternate-energy adventure: solar to go . 


Heat-pipe furnace 
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Safety parachutes for disabled ultralights ............... 75 
Cocky'catamaran—home-built version of Hobie cat 100 


Home and Yard 


25 heat leaks and how to plug them 
Matching the bolt to the jol 

leisure-home plan: vaulted great 
Last chance to enter PS/APA design compe! 


What's New Digest 
Super robot... 
amper's car 
Ergonomic chain ring 


at's new in boatin, 


What's new in.home improvement .. 


What's new for your car 


Regular Features 


Taking care of 
In; Ve nom 


WE ARE DODGE. 

WITH THE LONGEST 
RUST-THRU PROTECTION 
TRUCK WARRANTY. 

As of time of publica- 
tion, only one truck 
manufacturer in 
America is this tough 

on rust. 


FIVE YEARS OR 100,000 
MILES, WHICHEVER 
COMES FIRST. 

Dodge protects you 
against outer body rust- 
rd for five used 


Ii 


EVERY m FULL-SIZED 
PICKUP. EVERY 1984 
RAMCHARGER ATNO 
EXTRA COST. 

This limited warranty 
covers every full-sized 
pickup Dodge makes. 
Every Ramcharger, too. 
4x2s. Even 4x4s. 

And it won't cost you 
one extra dime. But it 
could save you lots. Ask 
your Dodge Truck 
dealer for details. 


AT DODGE WE DONT 
ST TALK TOUGH. 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 
k, N.Y. 100: 


380 Madison Ave., New 


7. Because of the large 


Volume of mail, we are unable to acknowledge unpublished letters. 


The zap that heals 


Robert Gannon’s article “Electromag- 
netic Pollution” [Dec. '83] opens the 
front door to the interrelationship of 
electromagnetic radiation and biologi- 
cal systems. But while looking for the 
harmful effects, he overlooked some 
benefits. 

At the present time, I am conduct- 
ing experiments in which radio waves 
in strong magnetic fields are beamed 
at cancer cells having pre-absorbed 
pharmacological compounds. The pro- 
cedure, called Molecular Surgical 
Technique, disrupts genetic coding, 
RNA process, protein synthesis, and 
abberrant mitosis within the cancer 
cell. It will be used to terminate can- 
cer-cell function in a wide variety of 
cancers that are not amenable to pres- 
ent surgical techniques. 

Non-ionizing radiation affects bio- 
logical cells by initiating energy trans- 
fers that alter energy bonding in 
genetic coding. Depending on the 
many variables involved (genetic pre- 
disposition, dosage, cumulative effect, 
etc.), this can lead to cellular abnor- 
malities weeks, months, or even years 
later. The connection between genetic 
coding and quantum energy transfer 
is the “missing link” in our under- 
standing of cancer. It explains the 
harmful effects of electromagnetic en- 
ergy and provides us with beneficial 


electromagnetic-spectrum techniques 
such as Molecular Surgical Technique. 
Thomas William Simmons, Director 
Molecular Surgery Research Unit 
Sarasota, Fla. 


Silver solder 


“Joining Metal to Metal” (Nov. '83] has 
the wrong information on silver solder: 
Silver solders run from 15 to 50 per- 
cent silver. The flow points range from 
1,145 degrees F for high silver con- 
tent to about 1,500 degrees for low sil- 
ver content. 

C. H. Slayton Jr., Mount Airy, Md. 


E. F. Lindsley replies: “You are refer- 
ring to professional solders, and my 
article originally made this distinction. 
Unfortunately, the following sentences 
were edited out of my manuscript: ‘The 
silver-bearing solder you buy at the 
hardware store contains about four 
percent silver, is stronger, and stays 
brighter, but melts at the same tem- 
perature as soft solder. Real silver sol- 
dering is something different and is 
almost entirely confined to the jewelers’ 
trade.’ " 


Printing Japanese 


Katakana and Hiragana (not “Hira- 
kana”) do not use Western letters 
Continued 


Greater escape? 


I was struck by the similarity of the 
Roco Slide for Life [“Rescue Slide,” 
Nov. '83] to a fire-escape system ad- 
vertised in a 1902 edition of Seattle 
Architecturally. Unlike the Roco sys- 
tem, which evacuates people only from 


APPROVED BY 
FIRE CHIEFS AND 


PACIFIC COAST 
ASSOCIATION OF| 
FIRE CHIEFS 


SS 
the roof, the earlier one [left] offered 


room service. 
F. B. Schuller, Seattle, Wash. 


Susan Renner-Smith replies: "The 
Roco version uses two baskets, and it 
carries riders away from the building 
as they descend. But still.... " 
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. .Ifyouhad 
high expectations, 
raise them. 


When the word got out that Yamaha was introduc- 
ing a new line of outboards, expectations were 
high. As it turns out, maybe they weren't high 
enough. 

No one expected an outboard motor to come 
equipped with a computer. But our V-6 Special 
does. The computer continually monitors and ad- 
justs ignition timing to compensate for engine 
speed, load and fuel quality. 

No one expected us to offer our Precision 
Blend™ oil injection system on every engine from 
the 40-hp electric-start model on up. That's the 
widest range of oil-injected outboards 
on the market. 

No one 
thought our 


smaller outboards would run on in- 
credibly clean, economical 100:1 
premix. 

And no one expected such a 
broad line—17 sizes from a mini 2hp 
model to a mighty 220-plus V-6— 
all with a quiet performance unheard 
of until now. 

Yes, Yamaha's full of surprises. 
And maybe this is the biggest surprise. Yamaha's 
had over 20 years of outboard experience in 144 
countries. So no matter what you expected, your 
Yamaha dealer will 

show you more 
than you ever 
thought possible. 


EXPECT ALOT” 


© YAMAHA MOTOR CORPORATION U.S.A. 1983 


Readers Talk Back 


(“Dot-Matrix Printers,” Dec. ’83]. Both 
are typically Japanese “alphabets” 
(actually, the characters correspond to 
syllables). Transcription using the 
Roman alphabet is known as Romanji. 

George Vogel, Newton, Mass. 


PS index 


It would be a great service if you 
would publish an index of the past 
year's articles in the back of every 
issue. Sifting through back issues for a 
remembered article is time-consuming 
and inconvenient. 

Mark W. Bardell, Duncannon, Pa. 


We have another solution. Since 1972, 
we have published an annual index. 
All 11 indexes, including 1982, are 
available for $1.75 each. You can get 
any five for $5 or all 11 for $11 from 
Popular Science Indexes, 380 Madison 
Ave., New York, N.Y. 10017. The 1983 
index should be ready by the time you 
read this. 


How do you figure? 


How come the fuel economy of the 
Honda Accord is rated so differently 
in two articles in the same issue of 
your magazine [“Challenging the 
Honda Accord” and *U.S.-Made Honda 
Accord,” Nov. ’83]? 

R. R. Heinold, Buffalo, N.Y. 


Jack Keebler replies: “The car test lists 
the EPA's estimated fuel economy; the 
3,000-mile test gives the numbers I re- 
corded by filling the tank and averag- 
ing the results of actual driving.” 


Deregulate nuclear power 


Michael Simon’s statement [RTB, Nov. 
*83] that civilian operators of nuclear- 
power plants “cut corners on safety 
and training to make an extra buck” 
could not be farther from the truth. 
In fact, we'd be much better off if the 
government would get off the backs 
of the nuclear industry. 

Three Mile Island was only a minor 
incident until the government and the 
media blew it all out of proportion. 
The "civilian" operator was following 
correct procedures when the trouble 
started. But control was soon taken 
over by government officials, and the 
situation deteriorated. One result of 
government intervention has been the 
needless continuing shutdown of the 
unaffected unit at TMI. Nor is there 
any problem with disposal of nuclear 
wastes except for government inter- 
ference. Let's get on with "civilian" de- 
velopment of our nuclear resources 


and get the government out of the way. 
John E. Rogers, Acampo, Calif. 


It might interest Mr. Simon to know 
that the two reactor operators and the 
shift supervisor on duty at the time 
of the Three Mile Island accident were 
not civilian trained but were from the 
same Navy nuclear program that he 
was trained in. 

Bob Guenzler, Idaho Falls, Idaho 


Tempo styling 


If Ford doesn't make a radical design 
change on its billion-dollar baby, 
Tempo [Oct.'83] is going to be remem- 
bered as Edsel II. 

Martin Cable, Turner, Ore. 


Smarter scope? 


The problems you noted with the 
Coats 460 [“Computerized Trouble- 
Shooting," Aug. '83] are not common 
to all computerized engine analyzers 
or the Allen Smart Scope in particular. 
TII cite three examples: 

The Smart Scope identifies problems 
with specific components such as the 
EGR and PCV valves and pinpoints 
the most-likely causes in easy-to- 
understand terminology on a nine- 
inch printout. In no way are repairs 
left to guesswork. 

The Smart Scope performs a com- 
prehensive performance test on closed- 
loop fuel systems and provides screen 
prompts to assist in repair. 

The Smart Scope does not lack a 
mechanic’s problem-solving ability; it 
can make second- and third-level di- 
agnostic decisions relevant to vehicle 
“symptoms” information. This shows 
that our analyzer has intelligence and 
can “think.” 

Donald Bindler, Vice-President 
The Allen Group, Inc., Melville, N.Y. 


Towering firefighter 


The Stratospear 135-foot aerial lad- 
der (“The Fight against Fire," Nov. '83] 
is about to be surpassed as “the tall- 
est aerial ladder in the U.S.” Our 
company has recently entered the 
worldwide market for high-rise fire- 
fighting and rescue apparatus with 
the introduction of the GCI Skycrane, 
a 220-foot mobile unit that erects to 
full height in less than 10 minutes 
after arrival at the fire scene. At two 
recent demonstrations before groups 
of firefighting professionals in the 
U.S., Skycrane was very favorably 
received. 
Raymond A. Shuman, Vice President 
GCI Manufacturing, London, Ont. 
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B The low-tar cigarette 
spl 19 that changed smoking. 
4 


Reach for vao of flavor: 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


© Philip Morris Inc, 1983 


8 mg "'tar;' 0.6 mg nicotine av. per cigarette, FIC Report Mar'83 
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5-speed shift-on-the-go gear trans- 
mission for smooth operation and | 
durability. 


8-hp Briggs and Stratton engine 
with solid-state ignition for plenty 
of reliable power. 


Replaceable dry-type air cleaner 
Low-tone muffler for quiet for extended engine life. 


operation. 


Band-on-axle brake for quick, 
reliable stops and secure 
parking. 


Optional 6¥4-bushel bagging — V 
system for efficient collection of \ 
grass and leaves. (Other attach- 
ments include a 38-inch front =~ 
blade, a 500-pound capacity dump- S 
cart and a19-bushel lawn sweeper.) X 
$ 
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When John Deere builds an economy 


Until now, if you wanted to buy an economy 
" rider, you had to settle for economy features. But 
Introducing the new this year, John Deere introduces the R 70 and the 
R S Å: R : d : electric-start R 72, two solid economy riders that 
roeries Miang Mowers. are built with traditional John Deere quality. 
Each comes with several features you won't 


find on competitive riders. And each is built with 
an attention to detail that'll keep them running for 


Four-point mower suspension for 
stability and level cutting at any 
mowing height. 


Full-length 54-inch solid-steel 
frame for strength and durability. 


Tinged mower chute for quick 
nstallation of bagging attachment. 


Sector-and-pinion steering for easy 
turning and positive control. Tight 
27-inch turning radius. 


Two-position footrests for 
comfortable operation. 


Deep-contoured 30-inch mower 
with adjustable cutting heights of 
1% to 3% inches and a 12-inch 
opening for clean bagging or 
uniform discharge. 


Separate clutch and brake pedals 
for easy-to-use automotive-type 
ss and smooth starting on 
hills. 


ider, only the price is stripped down. 


dealer nearest you, call 800-447-9126 toll free 
(Illinois, call 1-800-322-6796).Or write John Deere, 
Dept. 59, Moline, Illinois 61265. 


ears, and your lawn looking well — 

So if you want to save on a riding mower, but 
'ou don't want to sacrifice comfort, convenience, 
yerformance or reliability, take a look at the new 
Series riders at your nearby John Deere dealer. 
Jecause if you can afford a riding mower, you can 
iow afford the best. 

For more information or the name of the 


Nothing Runs Like a Deere 


Science Newsfront 


By ARTHUR FISHER 


affiliated with the Institute of Cell 
Biology and Anatomy at the Univer- 
sity of Copenhagen, Denmark. The 
new phylum resembles five or six 
other phyla of tiny (less than one- 
hundredth of an inch) multicellular 
| animals, collectively named meio- 


New phylum found! 


The bizarre creatures shown above are 
the adult (left) and larval (right) forms 
of a tiny animal named Nanaloricus 
mysticus. They have caused great ex- 
citement among zoologists because 
they represent a completely new phy- 
lum—only the third discovered in this 
century in the animal kingdom. (The 
other two phyla were found in 1900 


and in 1956.) A phylum is the next-to- 
highest group (after subkingdom) in 
the classification system used to group 
living things. A total of only 35 phyla, 
including this new one, is needed to 
encompass millions of species of liv- 
ing animals. 

The new phylum has been named 
Loricifera by its discoverer, Dr. Rein- 
hart Kristensen, a postdoctoral fellow 
of the Smithsonian Institution who is 


fauna, an obscure and little-studied 
group of organisms that thrive in the 
gaps between grains of sediment, sand, 
and gravel in and under the world’s 
oceans and shores. But Loricifera (the 
name means “girdle wearer,” for the 
circle of platelets around the animal's 
middle) has some features that render 
it unique and worthy of the phylum 
designation, including a periscope-like 
tube that serves as a mouth and can 
be retracted into the body. The larval 
stage has a set of two “tails” attached 
to ball-and-socket joints; they can 
swivel in all directions to propel the 
creature through the water. The adult 
is sedentary and sports a collection of 
claw-like spines on its head; these 
probably allow it to hold firmly to 
grains of sand. 

The specimens Kristensen needed to 
confirm his find were dredged up among 
a gravel sample from water some 90 
feet deep off the Atlantic coast near 
Roscoff, France. 


Robotized laser 


Industrial lasers have made fine cut- 
ting tools, especially for simple cuts. 
They have been less successful at 
dealing with complex shapes. The 
solution: Link a flexible laser head to 
an industrial robot. 
The photo at bottom left shows such 
a unit, called Cobra, at work. The 
programmable, microprocessor-con- 
trolled device uses a carbon dioxide 
laser with a maximum power output 
of 1.2 kW. The laser beam is directed 
from a fixed optics bench by a series 
of precision-mounted gold-plated cop- 
per mirrors at the articulated joints 
of the robot arm. A lens at the pro- 
cessing head focuses the beam, and it's 
cooled by pressurized gases, which also 
help to sweep away fumes and debris 
from the work area. The flexibility of. 
the sealed system allows the laser to 
perform at the optimal angle to a 
curved surface. 
Cobra can cut, weld, or heat-treat 
a variety of materials, including 
metals, plastics, wood, ceramics, and 
composites. It was developed in collab- 
oration with the United Kingdom 
Atomic Energy Authoritys Culham 
Laboratories, and it's currently being 
manufactured in Great Britain. Engi- 
neers believe it will be especially 
Continued 


10 | POPULAR SCIENCE 


“We just bought our 4-year c 


"It was the only logical choice, 
really. Because Eagle does certain 
things no ordinary automobile could 
begin to do, some of which the little 
guy appreciates a /ot. 

Like Eagle's ability to switch from 
2-wheel drive into 4-wheel drive to 
take him places other cars just 
couldn't go. His favorite campsite 
on Squirrel Lake, for example. 

Of course, we happen to be 
impressed with Eagle's 4-wheel 
drive traction for other reasons, as 


an American Eagle. 4 


well. Especially for the feeling of 
confidence it gives us when the 
weather is stormy...when the roads 
are wet or icy...and he's with us. 
Frankly, he doesn't really care 
much that Eagle switches back into 
2-wheel drive for excellent gas 
mileage: (Some day he'll appreci- 
ate the value of a dollar!) But it's 
something that meant a lot to us. 
He also claims to be indifferent 
to Eagle's luxurious amenities. 
("What's an amenity, Mom?") But 


» 


you should have seen the look 
on him when he saw the optional 
leather seats, stereo tape deck 
and power windows! 

Why'd we buy him an Eagle 
instead of an ordinary car? Purely 
selfish reasons. After all 
he lets us use it, too!" 

Now available for purchase or 
lease at participating dealers. 


THE 2-WHEEL/4-WHEEL DRIVE : 


*(94) EPA EST MPG, 30 HWY EST. 4-cylinder/4-speed. Use these figures for comparison. Your results may differ due to driving speed, weather conditions and trip length 


Actual highway figures are probably lower. 


.. WRANGLER RULES THER 


WRANGLER 
ALL-SEASON RADIALS. 
; WHEREVER YOU PLAY, 
THEY'RE GAME. 


When you work, you work hard. When you play, you need a tire that'll 
take you to your playground. Wherever it is. 

Get all-season, all-terrain, all-position Wrangler Radials. From Goodyear, 
#1 in radials. A/l-season means year-round performance. All- 

terrain means dependable traction — on the road and off. 

A tough radial design offers longer tread life than 

our bias-ply tires. And gives Wranglers their 

good-looking wide stance. Put 

your light truck or van on all-season Wrangler 

Radials. They're game players. 


| GOOD; YEAR 


Quality and novation 


Science Newsfront 


useful in automotive and aerospace 
applications. 


Dinosaurs’ demise 


Last February, I wrote about how a 
neat piece of geochemical detective 
work has appeared to solve the mys- 
tery of a mass extinction—including 
the dinosaurs—that occurred some 65 
million years ago [“How Science Traced 
the Killer Asteriod,” PS, Feb. '83]. The 
evidence gathered by a team of Law- 
rence Berkeley Laboratory scientists, 
led by Nobel laureate Luis Alvarez, 
pointed to a collision with a huge as- 
teroid some 10 kilometers (six miles) 
in diameter. The impact, went the 
theory, would have thrown up an enor- 
mous mass of material—enough to 
shroud Earth with a pall so dense it 
would block the life-giving rays of the 
sun. Result: the disappearance of the 
dinosaurs and 50 to 75 percent of all 
the other animal species. The evidence 
for the extraterrestrial visitor was a 
chemical calling card, a very high level 
of iridium in exactly the rock strata 
that coincided with the extinctions 
—the Cretaceous-Tertiary, or C-T, 
boundary. Because iridium is present 
in meteors in a much greater concen- 
tration than in Earth's crust, the LBL 
team reasoned that only an extrater- 
restrial origin could account for it. 
Although much of the scientific com- 
munity came to accept the asteroid- 
collision theory (if not the specific 
biological scenario advanced to ac- 
count for the extinctions), some skep- 
tics remained. Perhaps, some of them 
said, some peculiar mechanism had 
extracted iridium from seawater and 
concentrated it in the thin boundary 
layer in which it was now found (most 
of the places in which the iridium 
layer is found had been submerged for 
many millions of years). 

Last October, Luis Alvarez delivered 
a guest lecture at a meeting of the 
American Institute of Physics in Palo 
Alto, Calif. For much of his hour-long 
talk, he summarized all of his team's 
findings to date, with nothing particu- 
larly surprising to report. Then came 
the snapper. One of the last holdouts, 
he said, smiling broadly, had designed 
an experiment to test the impact 
hypothesis, and the results had con- 
founded the doubters. 

The skeptic was Dr. Karl K. Turek- 
ian, head of Yale University's geology 
department. He used the ratio of two 
isotopes of the rare element osmium 
as a marker. (The occurrence of osmium 
generally follows that of iridium.) The 
ratio is much lower in meteoritic ma- 
terial than in Earth's crust. Turekian 


analyzed samples from two of the 
places where the C-T boundary layer 
had been found, one in Denmark and 
the other in Colorado. He also ana- 
lyzed manganese nodules from the sea 
floor. These nodules are formed over 
eons by the precipitation of metals dis- 
solved in seawater. If the iridium layer 
was the signature of such marine pre- 
cipitation rather than an asteroid 
collision, as some geologists (including 
Turekian) believed, then the osmium 
ratios of all the samples should be 
roughly the same. 

Result? The ratios from the nodules 
were markedly higher than the ones 
from the iridium layers. When Turek- 
ian and his co-investigator, Jean-Marc 
Luck, reported their finding in Science, 
they wrote that the most attractive ex- 
planation was that the anomalous os- 
mium ratios represented the debris 
from a collision of a large asteroid or 
cometary body. 


QDR* dQ c01 ice cream 


That’s not a typographical error. Read 
the above heading as “vanilla ice 
cream.” The funny-looking string of 
symbols designates vanilla in a new 
computer language called Advanced 
Wiswesser Line Notation, or AWLN. 

What's a Wiswesser? A chemist who 
works at the U.S. Department of Agri- 
culture’s Weed Science Research Lab- 
oratory, a division of the Agricultural 
Research Service. Dr. William J. Wis- 
wesser invented AWLN because there 
are now some six million chemical 
compounds known, and they are joined 
by 200,000 more each and every year. 
The only way to keep track of them, 


he figured, was to develop a simplified 
system of chemical characters suited 
to computer manipulation. AWLN has 
been called “an unambiguous, search- 
able, sortable computer language that 
allows you to enter, store, and retrieve 
information.” It is being used by Chem- 
ical Abstracts and a number of com- 
panies. In the system, a single letter 
can stand for a vital organic group; 
the letter Y, for example, stands for a 
Y-branched carbon. 

The language's utility becomes ob- 
vious when AWLN is used to desig- 
nate long and cumbersome organic 
chemical names. For example, N-(2- 
hydroxyethyl)-thioformamide trans- 
lates as SDO2Q. 


Japan's giant wind tunnel 


The photo above suggests the scale of 
a huge new wind tunnel built by Toyo 
Kogyo, Ltd. of Japan, maker of Mazda 
cars and trucks. The new facility is 
housed in a building 270 feet long, 125 
feet wide, and 40 feet high. It features 
a closed tunnel and recirculating air- 
flow, a design that conserves energy, 
prevents outside effects such as wind 
and rain from contaminating test 
data, and keeps the horrendous noise 
generated at airflow speeds higher 
than 125 mph from polluting the 
environment. When smoke is used to 
observe aerodynamic behavior, it can 
be removed by opening the tunnel. 

The new wind lab will permit Toyo 
Kogyo engineers to measure a number 
of factors that are important in opti- 
mizing vehicle performance: These in- 
clude drag coefficient, cross-wind 
stability, and lift force. 
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NEW TANDY TRS-80° MODEL 2000 


The Ultra-High Performance MS-DOS Personal Computer 
That Operates at Twice the Speed of the IBM PC 


Our Tandy® 2000 delivers much more than other 16-bit 
MS-DOS based computers. More speed. More disk stor- 
age. More expansion. Higher resolution graphics. And a 
modular design that advances the science of ergonomics. 


Use the Hottest Names In Software 

Like dBase II relational data base. Microsoft-Multiplan 
spreadsheet analysis. PFS:File electronic filing. MultiMate 
word processing. And many more already acclaimed by the 
entire microcomputer industry. 


Increased Speed, Storage and Expansion 
A “next-generation” 16-bit microprocessor makes the 
Tandy 2000 dramatically faster than other MS-DOS comput- 
ers, so you get the job done quicker. With 1.4 megabytes of 
storage, you can set up massive data bases. And you can 
add more memory, high-resolution color and monochrome 
graphics, our new Digi"-Mouse and much more. 


Complete Service and Support 

The Tandy 2000 is backed with the quality and sup- 
port that have kept Tandy Corporation in the fore- 
front of the microcomputer industry. See it today at 
over 1000 Radio Shack Computer Centers and 
participating Radio Shack stores and dealers 
nationwide. 


Tandy 2000 With Tandy 2000 HD With Bullt-in 
Two Disk Drives 0-Megabyte Hard Disk 
275 26-5103 4 2 5 26-5104 Pi irm 
Commercial Lease Available ‘Commercial Lease Available E F / : F I: / l: l , fs l . | E 
For Only $95 Per Month. For Only $150 Per Month. 3 . . 
(Plus Applicable Use/Sales Tax) (Plus Applicable Use/Sales Tax) = . ^ « 


Monitor, graphics and Digi-Mouse not included 


Compare the Tandy 2000 
to the IBM Personal Computer 
Price Comparison’ Tandy 2000 IBM Personal Computer 
Base Unit $2750 $2104 
2nd Drive Included (720K) $529 (320K) 
Monochrome Monitor $249 $345 R edi S h K 
Display/Printer Adapter Included $335 a IO ae 
128K RAM Included $165 The biggest name in little computers® 
RS-232 Included $120 A DIVISION OF TANDY CORPORATION 
MS-DOS 2.0 Included $60 
Total Cost* $2999 $3658 
Feature Description Tandy2000 | 1BM Personal Computer | [| 075000 s 71 
[ Internal Memory 128K Standard 64K Standard | Send me the Tandy 2000 brochure today. | 
Disk Capacity 160K or i 
Per rive 720K 220K opona E.  — T 
Clock Speed 8 MHz 4.7 MHz | | 
True 16-Bit Yes (80186) No (8088) | name | 
Microprocessor [16-bit/16-bit data path| — 16-bit/8-bit data path | cona | 
User-Available 4 2 | ire | 
Expansion Slots* | ESS | 
Graphics Options | city STATE zip | 
Color Resolution 640 x 400 320 x 200 TELEPHONE 
Number of Colors 8 4 SS eee J 
Monochrome Resolution 640 x 400 640 x 200 Prices apply at participating Radio Shack stores and dealers. IBM is a registered trade- 
mark of international Business Machines Corp. PFS s a registered trademark ol Soltware 


“Comparable IBM configuration with monochrome adapter and display, communications adapter, two 320K disk drives and 128K RAM. Publishing. MS and Multiplan are trademarks of Microsoft Corp. MultiMale is a trademark 
‘Manufacturer's pricing as of 9/1/83. ol Softword Systems Inc. dBase II is a trademark of Ashton Tate. 


Detroit Report 


By JIM DUNNE 


General Motors explores the limits of aero efficiency with a drop-nose Camaro. 


Olds-Buick H-body is captured during testing at the Milford proving ground. 


Aero Camaro 


Intensive testing of a radically styled 
Camaro is going on now at General 
Motors’ proving ground. Apparently, 
Chevrolet is preparing to jump into 
the slippery-car race. The prototype 
Camaro’s most interesting feature is 
its hood line. As can be seen in the 
photo above, it droops severely in an 
obvious attempt to create as smooth 
an aerodynamic shape as possible. 
(Note that although the front half is 
strikingly different, the rear is the cur- 
rent sheet metal. This is a common 
combination seen in prototype testing.) 
In addition, the bumper is part of the 
integrated design. This creates a softly 
rounded surface from the base of the 
windshield to the bottom of the bump- 
er. Chevy insiders are mum about 
details, but it’s believed that Camaro 
will have this style “freshening” with- 
in 18 months. 
Automotive-design-trend experts 
are puzzled by the headlights. Why? 
Placed in the bumper, they are not 
only below the height dictated by 
government standards, they must 
also withstand the same 2'/2-mph no- 
damage impacts as standard bumpers 
of metal or plastic. However, there may 
be an explanation. Because the proto- 
type is not driven on public roads, it’s 
not required to meet federal stan- 


dards. And Chevy may be preparing 
a retractable-headlight system that 
isn't ready for testing. These lights 
would probably be positioned in the 
hood. Meanwhile, driving lights were 
cut into the bumper because the loca- 
tion is handy for temporary mounting. 

The large bulge in the hood prob- 
ably covers the big V8 that Chevy 
intends to keep in this car. Reports 
from the proving ground indicate that 
a turbocharged engine of relatively 
small displacement will also be avail- 
able. Perhaps it will be a four, but 
more likely it'll be a V6. 


Big-car split 


The 1986 replacements for Buick's 
LeSabre and the Olds 88 will be dif- 
ferent from full-size Chevrolets and 
Pontiacs. This marks a radical depar- 
ture from time-honored practice. The 
new cars will be built on the H-chassis 
(bottom photo); the Caprice and Pari- 
sienne will stick with the current 
B-chassis. Changes are extensive and 
in some cases surprising. Wheelbase 
will shrink to 110.8 inches from the 
current 116. Overall length will be 
chopped to 194.2 inches, down from 
about 212 inches. The top engine will 
be a V6, possibly the Buick 231-cu.- 
in. fuel-injection turbo. Smaller and 
less-powerful V6s will also be offered 


in an attempt to get the best possible 
fuel economy. More important, weight 
will be cut by about 600 pounds, which 
is a major step in improving economy. 
Look for EPA city ratings of about 23 
mpg for models with the gasoline 
engine, and near 30 mpg with the op- 
tional 4.3-liter (263-cu.-in.) V6 diesel. 

Of special interest are the H-car's 
body details. The Olds 88 will share 
its hood and front fenders with the 
Buick LeSabre, a first for the two 
lines, which have traditionally been 
built with exclusive sheet metal. The 
hood is an unusual design for Gen- 
eral Motors. Like BMW, Saab, and Re- 
nault models, the hood flows over the 
top of the front fenders. This design, 
common on imports for years, offers 
two advantages. From a styling per- 
spective, it eliminates fender-to-hood 
seams, creating a visually clean front 
end. It also makes assembly easier be- 
cause the fit between hood and fender 
is less critical. 


Ford in '86 


It's two years away, but Ford has al- 
ready settled on the styling for its big 
family sedan for 1986. Essentially, it 
will look like the Tempo/Topaz. Styling 
will reflect Ford's recent aero theme: 
sharply sloped hood, open wheel wells, 
headlights faired into the body, a small, 
triangular quarter window, and body- 
color bumpers. Base engine will be an 
improved version of the 2.3-liter (140- 
cu.-in.) four presently used in Tempo. 
Along with a weight reduction of 
about 1,000 pounds, fuel economy 
should improve to about 26 mpg from 
the current 17. 


Fight 'em or join 'em 

Ford and Chrysler can't decide. Each 
is carefully watching the progress of 
General Motors' plan to import small 
cars from Suzuki and Isuzu. About 
200,000 Cultus and Sprint models 
are slated for import in 1985. All are 
to be sold with Chevrolet badges 
through Chevy dealers. But to bring 
in the vehicles, GM must convince the 
Japanese and American governments 
to lift the present import-car restric- 
tions. Of course, Ford and Chrysler are 
against import cars taking an in- 
creased share of the U.S. market, so 
they oppose the plan. But if GM gets 
the green light, look for Ford and 
Chrysler to change direction. Ford will 
try to get a Mazda model into the US. 
in the same way. (Ford owns a large 
piece of Mazda.) Chrysler will simply 
petition for higher allowances of the 
Mitsubishi vehicles that it already 
sells through its dealerships. Es 
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Reach for 
new horizons. 


It never easy. But reaching for 
new horizons is what aiming high 
is all about. Because to reach for 

ew horizons you must have the 
etl d not only as 
t j could be. You 


= a history of men and women 
reaching for new horizons, dedi- 
cating their vision and courage 
to make our nation great. 
You dam join us in Sd aues 


yo! e 
| a or call toll Me 1-800-4 
|. California 1-800-232- USAF). 
v eryet, Maibin the card. 


~~ AIR FORCE 


cmm A great way of life. 


Ta 


You can. us 


what makes 


ually tell 


any product best-selling 
by removing the word 


“selling? 


Ford Escort. 
Number one on the 
best-seller list. 


Escort is the best- 
selling wagon in America* 
for some very good rea- 
sons. Like front-wheel 
drive. Four-wheel inde- 
pendent suspension. And 
rack and pinion steering. 
So you get a ride that's 
smooth. Stable. Sure. 
Thanks to Escorts unique 
CVH engine, you also get 
a performance thats spir- 
ited. Now fold down the 
rear seat and you're look- 
ing at 58.4 cu. ft. of cargo 
room. Escort Wagon. No 


wonder it's a best seller. 
“Based on most recent R. L. Polk & 
Co. registrations. 


Ford LTD Wagon. 
One remarkable 


wagon. 


dynamically sloped hood 
to an optional 2-way lift- 
gate that allows for easy 
loading and unloading, 
LTD Wagon has been 
styled for your all-around 
comfort and convenience. 


From the tip of its aero- 


Inside, there's a spa- 
cious, well-appointed 


interior that offers 75.4 cu. 


ft. of cargo room with the 
rear seat down.t Outside, 
LTD Wagons contempo- 
rary good looks are hard 
at work improving the 
way it drives. Underneath 
it all, gas-pressurized 
shocks and struts smooth 
any road to make driving 
LTD Wagon a purely plea- 
surable experience. 


*Based on EPA Interior Volume 
Index. 


Ford Country Squire. 


Spacious luxury. 


Country Squire is the 
luxury wagon. Inside, out- 


side and under the hood, 
Country Squire gives you 
more of what you buy a 
wagon for. There are rich 
interior appointments, a 
3-way Magic Doorgate, 
power steering, power 
brakes, Automatic Over- 
drive transmission, and a 
responsive 5.0 liter elec- 
tronic fuel-injected V-8 
engine. Add the optional 
dual facing rear seats and 
you've got passenger 


room for eight. And 
Country Squire gives you 
89.4 cubic feet of cargo 
space—more space than 
any other wagon in Amer- 
ica can offer, based on EPA 
Cargo Volume Index and 
excluding other Ford 
Motor Company products. 
If you want a truly lux- 
urious wagon, you want 
Country Squire. 


Ford Club Wagon. 
The winning Club. 


Handle big families or 
big loads gently with spa- 
cious Ford Club Wagons 
that let you seat up to 12 
people...15 in the Super 
Wagon. All roomy comfort 
inside, Ford Club Wagons 
are all no-nonsense 
power and performance 
under the hood, thanks to 
the standard 4-speed 
manual transmission with 
overdrive 4th gear. 

Need an extra measure 
of power for heavy haul- 
ing? Properly equipped, 
Ford Club Wagons can 
tow up to five tons. Thats 
strength you can rely on. 


And, Twin-I-Beam inde- 
pendent suspension, a 
Ford innovation, helps 
take the bounce and jostle 
out of bumpy roads. For 
toughness, comfort, room- 
iness and style, choose 
Ford Club Wagons. 


Best-built 
American cars. 


When we say "Quality 
is Job 1) we are talking 
about more than a com- 
mitment. We are talking 
about results. A recent sur- 
vey concluded Ford makes 
the best-built American 
cars. Thesurvey measured 
owner-reported problems 
during the first three 
months of ownership of 
1983 cars designed and 
built in the US. 

And that commitment 
continues in 1984. You 
have our word on it. Ford. 


Get it together 
Buckle up. 


Have you driven a Ford... 


lately? 
«zz» 


Through the Viewfinder 


By EVERETT H. ORTNER 


The new normal lens 


What's a normal lens for a camera? 
The old, standard definition was one 
with a focal length about equal to the 
diagonal of the format. For 35-mm 
film (format: 24 by 36 mm) that would 
be about 43 mm, providing an angle 
of view of about 55 degrees—again 
measured on the diagonal. But cam- 
era makers now tend to take such defi- 
nitions lightly, and indeed, the 13 
compact autofocus 35s in my Decem- 
ber article [“Auto-Everything 35-mm 
Cameras”) all had moderately wide- 
angle lenses with focal lengths of ei- 
ther 35 or 38 mm. 

If you're a serious photographer, you 
might wonder whether you need a nor- 
mal lens at all, and whether next time 
you buy a 35-mm SLR camera, you 
wouldn't do better to save the cost of 
a normal lens and apply it to a mid- 
range zoom lens. You get not only a 
normal angle of view but also wide 
angle and telephoto—and in most 
cases a close-up facility. Most likely, 
it's all the lens you'll ever need. 

What's a midrange zoom lens? One 
that covers an angle of view from mod- 
erate wide angle to moderate tele- 
photo. Different lens makers interpret 
that differently. Most typical are the 
28-85 and 35-105 ranges—although 


two makers, Tamron, with a 35-210, 
and Tokina, with a 35-200, venture 
deeply into telephoto territory. Old- 
line camera makers such as Canon, 
Leica, Nikon, and Olympus offer con- 
servative 35—70 zooms. 

Two new moderately priced mid- 
range zooms offer exceptionally attrac- 
tive specifications in size, weight, and 
price. The Vivitar 28-85 f/3.5—4.5 
macro zoom (left) is 3.7 in. long and 
2.5 in. in diameter, weighs 18.6 oz., 
has a reproduction ratio at 85 mm of 
1:4 (image to object), and lists for 
$250. The Tamron SP 28-80 f/3.5—4.2 
macro zoom (below) is 3.4 in. long and 
2.7 in. in diameter, weighs 17 oz., has 


a reproduction ratio of 1:3.4 at 80 mm, 
and lists for $284. Discounts on such 
lenses frequently run to 40 percent of 
list and more. 


X-ray goes T-grain 


The same new film technology that 
produced Kodacolor VR 1000 film— 
fastest color film around—a year or 
so ago is gradually being put to work 
in other Kodak films. Newest T-grain 
products are two X-ray films—T-Mat 
G and T-Mat L. The secret of T-grain 
technology is the change of silver ha- 
lide grains from their former random 
pebble shapes to flat tabular (hence 
"T") shapes. The photograph here, 
taken with a scanning electron micro- 
scope, shows the grains magnified 


6,000 times. The flat T grains are, of 
course, the ones on the left. The huge 
increase in available surface results 
in improved resolution and speed. 
What else is Kodak up to? For one 
thing, the giant of the photo industry 
will be bringing out a line of 35-mm 
cameras. Can you buy one? Yes, if you 
live in Taiwan, Indonesia, or Thailand 
—the only places the cameras will 
be available. The cameras will be 
made in the Far East by Haking, the 


company that makes Ansco cameras. 
Kodak says it has no plans to extend 
marketing beyond the three countries. 
Industry observers have another no- 
tion: They think that Kodak is stick- 
ing a big yellow toe in the water to 
check whether it’s time to reenter the 
35-mm camera market. 


Snapshots 


* Chinon, a small but innovative 
maker of 35-mm SLRs, offers an un- 
usual and useful “twin-program” sys- 
tem in its new CP-5 model. In other 
cameras, when you set the exposure 
system to "program," the camera 
makes all the decisions about shutter 
speed and lens opening. With the 
CP-5, you choose between two pro- 
grammed modes: Mode 1, while pro- 
grammed, gives priority to shutter 
speed to minimize camera shake; mode 
2, also programmed, tries to give you 
maximum depth of field. You choose 
between P1 and P2 by means of a 
switch next to the film-advance lever. 

* Cutouts in slide mounts can get 
awfully cutesy if you're the type who 
goes, say, for heart-shaped masks. But 
sometimes a mask can save a good 
slide, where you want to eliminate 
unwanted background or emphasize 
the center by means of a circular 
opening. Spiratone (135-06 Northern 
Blvd., Flushing, N.Y. 11354) sells 
'em in boxes of 100 for $7.95. Group 
A contains round, oval, keyhole, dia- 
mond, and (ugh!) heart-shaped cut- 
outs. Group B has five different-size 
rectangular cutouts, offering a vari- 
ety of cropping possibilities. Spiratone 
also offers a trial assortment of all 10 
mounts for $2. Hs 
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You're probably expecting our typical sales 

pitch, but get ready for a shock. For instead 
of trying to tell you what a great product the 
Magic Stat thermostat is, we're going to tear 
lit apart. Unmercifully. 
' When we first saw the Magic Stat, we took 
one look at the name and went "Yuck." We 
took one look at the plastic case and said 
"How cheap looking." And when we looked 
forthe digital readout, it had none. So before 
the salesman even showed us how it work- 
ed, we were totally turned off. 


REAL LOSER 

So there it was—at first blush a real loser. 
But wait, we did find one good feature—a 
feature that led us to a discovery. The Magic 
[Stat installs in a few minutes and no ser- 
viceman is required. Thermostat wires in your 
wall follow standard color codes. So when 
you install Magic Stat, you attach the red wire 
to the red location and the white to the white. 
That's playschool stuff. And it's safe. Conven- 
tional thermostats installed over the past 20 
| years are generally only 24 volts, so you can 
either turn off the power or work with the 
"live" wires without fear. 


OK, LET’S TEST IT 

The Magic Stat installation was so easy that 
the least we could do was test it. And that's 
when we made an incredible discovery. We 

discovered that the Magic Stat was probably 

the most consumer-oriented, technologically- 
advanced and most sophisticated thermostat 
ever developed on the face of this earth and 
in our galaxy for all times ever. What made 
us switch from hating the thing to loving it? 
Read the following. 

The Magic Stat has six setback settings per 
day and a seven day program. That means 
that you could set it for 709 when you get up 
in the morning, drop the temperature to 549 
when you go to work, raise it to 689 when you 
return for dinner, raise it up to 72? after din- 
ner as you watch TV and then drop it down 
to 629 when you go to sleep. Count them— 
five settings with one to spare. : 

In one day the Magic Stat is programmed 
for the whole week and for the weeks to 
come. If you want a different schedule for 
weekends, you can individually program the 
thermostat for those days, too. "Big deal," 
you might think. "What's so great about 
that?" Read on. 

You set most electronic setback thermo- 


stupid name. It almost made us sick. 


stats to the time you want the furnace to go 
on in the morning, so when you wake up, 
your room is once again warm. But what if 
one morning it's bitter cold outside and the 
next morning it's much warmer? This means 
that setting your furnace to go on at the same 
time may, on one morning, leave you cold 
and on the next morning cause you to waste 
energy by warming up your house too soon. 

By golly, the Magic Stat has everybody 
beat on this one too. Throughout the night it 
senses and computes the drop in 
temperature and the time it will take to get 
your room to your exact wake up tem- 
perature. So if you want to wake up at 7 AM 
to 70 degrees—that's the temperature you'll 
wake up to every time. Because it's a 
patented concept, no other thermostat has 
this feature. But wait. There is also a patent 
on the setting feature. 


SIMPLE TO SET 

To set the thermostat, you press just one 
button. A small LED light scans the 
temperature scale until you reach your 
desired temperature and then you release the 
button. You change the temperature natural- 
ly, throughout the day, up to six times. The 
unit responds and remembers that exact liv- 
ing pattern. The present temperature is 
displayed by a glowing red LED on the scale. 

The system also computes the ideal length 
the furnace should stay on to keep the 
temperature within a range of plus or minus 
one and one-half degrees. A battery backup 
lets you keep your stored program in its 
memory so power outages as long as eight 
hours won't let your unit forget. And if 
something happens and your power is out for 
a few days, the unit will automatically main- 
tain 68 degrees when the power is restored. 

Quite frankly, we were so impressed with 
the unit, its ease of installation and setting plus 
its many energy-saving features, we serious- 
ly considered advertising it until we realized 
that our customers would probably not want 
to trust their future comfort to a product call- 
ed Magic Stat. What if something went wrong 
with the unit? How substantial was this Magic 
Stat outfit? Remember, a thermostat is 
something you live with as long as you live 
in your home, and they're supposed to last 
ages. After all, your comfort depends on it. 

Well, we did our homework, We found the 
company to be a sound, well-financed or- 


Magic 
Baloney 


You'll love the way we hated 
the Magic Stat thermostat until 
an amazing thing happened. 


It had no digital readout, an ugly case and a 


ganization. They have been in business for 
several years, and they back their products 
with a three-year limited warranty. In addition, 
the company has a policy of buying back 
your unit in one year if you haven't saved its 
full cost in energy savings. We were satisfied 
with the company, the people, the product, 
its incredible features, the company's com- 
mitment to the product and above all, the 
energy savings. 

We are so impressed now with the Magic 
Stat that we're going to make buying one ir- 
resistible. Buy one from us for only $79. In- 
stall it yourself in a few minutes or hire a han- 
dyman to install it. 

Or order the new deluxe unit for $99 with 
the exact same features as the regular model, 
but with a beautiful new case. 

Then enjoy the savings this next winter, Not 
only will you save up to 3096 on your heating 
bills, but you're eligible for the 1596 energy 
tax credit. Then if you're not absolutely in love 
with this product one year later, return it to 


JS&A. You'll get all your money back and you 


can reinstall your old thermostat. 


REALIZE SAVINGS 
But we're counting on a few things. First, 
you will realize an energy savings and a com- 
fort that will far surpass what you are currently 
experiencing. Secondly, you probably will 
sleep better breathing cooler air yet wake up 
to just the right temperature. 


Beauty is only skin deep and a name | 


doesn't really mean that much. But we sure 
wish those guys at Magic Stat would have 
named their unit something more impressive. 
Maybe something like Twinkle Temp. 

To order, credit card holders call toll free 
and ask for product by number below or send 
check plus $4 delivery for each unit ordered. 
Magic Stat (0040P2) 
Deluxe Magic Stat (0041P2). . . 


[9) 
OA. 
One JS&A Plaza 


Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 6% sales tax. ©JS&A Group, Inc.,1983 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Hesitant van 


My 1979 Dodge B-200 van with a 318- 
cu.-in. engine and automatic transmis- 
sion exhibits extreme hesitation on 
any type of acceleration. This has hap- 
pened ever since the start of the win- 
ter season. I've changed the fuel filters, 
fuel pump, and PCV, and I've had the 
carburetor overhauled and the timing 
and ignition checked. The hesitation 
goes away after 25 miles or more. 

Earl D. Draayer, Orange City, Iowa 


When a car hesitates on acceleration 
after it's hot, 95 times out of 100 it's 
running lean and the acceleration- 
pump fuel enrichment is weak. Another 
big offender: On acceleration the vac- 
uum drops and the timing retards, and 
if it goes too far the car will hesitate. 
Also, if the carburetor fuel level is low, 
it will not provide enough fuel for the 
accelerator pump. A weak coil can do 
this, but as a rule it will show up worse 
when hot. Check the voltage to the coil 
for the correct value when warm. 


Tire gouger 


Ihave a problem with tire-tread goug- 
ing, even on the left rear wheel, on 
my 1981 Volkswagen Rabbit diesel. 
T've had great success with Michelin 
steel-belted radials on other front- 
wheel-drive cars. Most of my driving 
is done at 55 mph in cruise control, 
and at the age of 80 I make no fast 
Starts or stops. The VW man found 
an imbalance in all four tires and an 
alignment error on the right front 
wheel. He says that it's the fault of 
the tires, not the car. 

Warren Koehler, Milton, Mass. 


The axle can easily be bent. Also be 
sure that the rear shocks and front 
struts are alive and well. Then, if the 
wheels are aligned and the tire pres- 
sure is correct, continued abnormal 
wear could be blamed on the tires. But 
you have to start with tires with no 
unusual wear; it's hard to straighten 
out a bad pattern. 


Thirsty for oil 


My 1979 Pontiac Catalina with a V6 
engine and 50,000 miles has used more 
than four quarts of oil in the last 1,400 
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miles. I've been using 10W-40 oil, but 
a repairman said to use straight 40- 
weight because V6 engines run hot 
and evaporate oil. There are no signs 
of oil leaks or smoke from the exhaust 
pipe. 

H. A. Jahnke, Morton Grove, Ill 


You're burning oil; don't fool around. 
If you pull the cylinder heads and pis 


tons, I believe you'll find stuck, an 
nealed, or worn rings. Replace them 
and clean the cylinder bores (and ridge 
if one's there). Check the valve guides 
for wear; if they're OK, add a set of 
als. Also, be sure that the PCV 
system is working 


ste 


Needs more horses 


I have a 1978 Ford F-150 Super Cab 
pickup with a 400-cu.-in. engine and 
a 3.50 rear end. I tow a 24-foot tan- 
dem house trailer and don't have any 
problems cruising at 65 mph. When 
shopping for a new truck, I found that 
Ford only puts in a 351-cu.-in. engine 
in its F-150, and GMC only has a 350 


1 


How to tell if your 
shocks are good. 
i 


What would give me the horsepower 
I need? 
Elmer Golec, Calgary, Alta. 


We're used to the older engines that 
could easily pull big trailers when cou- 
pled with a four-speed manual trans- 
mission or even a three-speed auto- 
matic. That’s changed for the time 
being; maybe forever. If a truck is 
strong enough in its frame, steering, 
brakes, wheels, and tires, and if you 
have enough gear reduction, you can 
pull a trailer with 100 hp—if you're 
willing to sit there and grind it out. 
Today's engines are so weak because 
of emission controls that you'd need a 
454 in a pickup to do it even halfway. 


I believe that the older trucks with 
big, high-torque engines will be rebuilt 
and restored for a long time. A 350 in 
a Ford or Chevy, when assembled to 
1970 specs, can still pull a big trailer, 
but in a new truck that's illegal. What 
about diesel pickups? Try 'em before 
you buy one. 


Pinging bird 


The pinging in my 1978 Ford Thun- 
derbird with a 351-cu.-in. V8 is un- 
bearable, even when I use 93-octane 
gasoline. A timing adjustment and 
new plugs, distributor cap, and rotor 
haven't helped much. This otherwise- 
terrific engine developed this problem 


And what to do 
if theyre not. 


ere's a tip from Mr. Goodwrench 
1 how to check shock absorbers. 
ust push down on a corner of 
ur car. Hard. Two or three times. 
lease. The car should rebound 
id then stop if your shock is O.K. 
peat on all four corners. 


ear. After 25,000 miles, you may 
tice other symptoms. Here are 
ings to watch for. If your car 

ans after changing direction. Or 

2eps bouncing after a bump. Or if 

ur tires show cupping or have un- 
ual wear at any one spot you 


iould do the shock test. 


"Also look at each shock 
absorber. Is it leaking oil? 
Isa mounting broken? 
Is the shock dented? 
Are bushings worn?" 


Good shocks mean more 
ymfortable driving. So if you need 


CUPPED TIRE 


shock absorbers, see 
Mr. Goodwrench. He 
has the right training. 
GM training. And the 
right parts. Genuine 
GM Blue Line shock 
absorbers with a life- 
time limited warranty 


for as long as you own your General 


Motors car 
find him at 
dent GM de; 
Pontiacs, Ol 


or light-duty truck. You'll 
participating indepen- 
alers who sell Chevrolets, 
Idsmobiles, Buicks, 


Cadillacs, GMC and Chevy trucks. 


KEEP THAT GREAT GM FEELING WITH C 


LETS GET IT TOGETHER... BUCKLE UP. 


NUINE GM P/ 


7,000 miles ago, after I put in half a 
tank of 87-octane fuel. 
T. Mayo, Easton, Md. 


Look for carbon buildup, a worn timing 
chain and the cam running late, the 
automatic spark advance not coming 
out enough, high water and carburetor- 
air temperatures, or the engine run- 
ning a dab leaner thàn specs. 


Lack of oxygen 


Tve taken my 1982 Chevy Camaro 
Sport Coupe with the V8 engine to the 
shop several times to replace the oxy- 
gen sensor. Each time, the labor cost 
is high because of the carburetor ad- 
justments. The car has inconsistent 
pickup; it also cuts out, slows down, 
and speeds up while driving. What can 
I do to prevent this from happening? 

Kimberlee Bartrom, Odessa, Texas 


If there were anything you could do, I 
wish I knew it. The problems are com- 
ing like machine-gun bullets, and the 
systems keep changing every year— 
getting better, they say. In your case, 
the only realistic hope of relief and a 
fix is a GM dealer; no one else gets 
the service bulletins or the schooling. 
Since GM systems are pretty much 
alike, keep changing dealers until you 
find the one who has the fix. I think I 
know what ails your car, but I don't 
know how to fix it and keep it fixed 
—and, most important, make it run 
like an old-fashioned car engine. 


Chattering clutch 


The clutch in my 1982 Plymouth Reli- 
ant went out at 6,000 miles. The en- 
tire assembly was replaced, but it still 
chatters until the engine warms up. 
Going back for adjustments hasn't 
helped. 

Paul J. Mehling, Crown Point, Ind. 


There are about three areas to check 
for clutch chatter. First, you could have 
a bad clutch or pressure plate. A new 
pressure plate not releasing evenly 
could be at fault, and poor lining on a 
new clutch disc could do it, too. Also, 
the flywheel surface must be clean 
and smooth. Second, look for looseness 
or excessive wear in the drive train. 
Third, check the motor mounts; they 
may be loose, broken, or oil-soaked. 
Ninety percent of the time, the problem 
is a poor-quality clutch-and-pressure- 
plate combination. 


Got a car problem? Send it to: "Say, Smokey—," PoPuLaR 
Science, 380 Madison Avenue, New York, N.Y. 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected for publication. 
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PS 3,000-MILE TEST 


Pontiac 
Fiero SE 


@ Road testing the 50th Fiero off the Pon- 
tiac assembly line revealed a notchy shifter, a 
lack of high-speed stability, and an impotent 
engine. Were these shortcomings simply early- 
production gremlins? To find out, the author 
drove a later-production model. 


By JACK KEEBLER 


he sleek, red Fiero SE was a visual knockout. Every- 
where the mid-engine two-seater went, it attracted a 
crowd. In fact, keeping the glass free of fingerprints 
became a full-time chore 
For several months, I drove an SE version of the Fiero 
between the PS offices in Manhattan and my home in the sub- 
urbs, about 30 miles away. This gave me a chance to assess 
the shifter, the steering, and the engine in real-life driving 
situations. About one-third of my daily trip is he rush- 
hour traffic. The other two-thirds is highway cruising. This 
circuit should closely approximate the kind of use most buyers 


intend for a commuter car. Mileage varied from a low of 20 
mpg to an unimpressive best of 28. The lackluster economy 
was also bothersome because the smallish (10.2-gallon) fuel 
tank seemed to empty quickly and required frequent fill-ups. 

Fiero’s interior felt well-planned and roomy. The broad cen- 
ter console is on the same level as the door armrest. With 
both hands on the wheel and my elbows comfortably propped 
on each side, I often felt as though I was sitting in a lightly 
padded armchair. A smooth, quiet ride contributed to this 
armchair ambiance. Fiero’s fully independent suspension was 
capable of absorbing most road shocks. 

I experienced one potentially dangerous malfunction: The 
accelerator stuck in the wide-open position on several occa- 
sions. Servicing by a Pontiac dealer didn't cure it. At this 
time I don't know if this is a widespread problem or an iso- 
lated occurrence. 

The shift mechanism in our long-range test vehicle was 
only slightly less balky than the unit in the Fiero that PS 
tested at Bridgehampton (see the car test in this issue). Time 
and practice helped me select second, third, and fourth gears 
with relative confidence, but first gear remained a hit-or- 
miss gamble for the entire test period. 

Unlike the vehicle I drove at the track, this Fiero's steer- 
ing was sure and precise at highway speeds. Near-50/50 weight 
distribution and a handling package that includes a set of 
Goodyear Eagle P215/60R14 tires helped the Fiero track and 
corner with an on-rails feel that belied the humble origins of 
the suspension components. However, the heavy manual steer- 
ing and surprisingly large turning circle made parking a 
nuisance. (Power steering is not available.) 

Another minor problem is caused by the low-slung ch: 
At night, even the low-beam lights of most vehicles bl 
through the narrow back window. 

Not that I was ahead of traffic that often: The asthmatic 
2.5-liter (151-cu.-in.) four-cylinder is the only engine avail- 
able in Fiero this year. Although not slow, the present Fiero 
falls short of even mildly exciting acceleration. For a power 
plant that will make Fiero as fast as it looks, buyers will 
have to wait until next y which time a rumored V6 
will be slipped into Fiero's drive-train cradle. us 
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RADAR REPORTER 


[n you're the sort who notices legends in the 
making, you've seen what car magazines have 
been saying about ESCORT. "All things con- 
sidered, the ESCORT is the best piece of 
electronic protection on the market; con- 
cluded Car and Driver. 


Subtle Meaning 
"Protection" is the word to remember. It 
means more than just long distance warning. 
Our superheterodyne circuitry finds radar— 
wherever it may be hiding. But the key to 
ESCORT's industry-leading protection is the 
way in which it warns you. 


Red Alert 
Most detectors simply sound an alarm. 
You have to go on full alert, because 
you don't have enough information. 
How close is the radar? Just over 
the hill, or a mile away? Is it 
ahead or behind? X band or 
the insidious K band? 

And how is it being used? 
"Instant-On" from a stationary trap? 
A moving radar unit approaching 
rapidly from ahead? You have no way 
of knowing. 


Advantage ESCORT 

ESCORT gives you the full report on radar. 
Upon radar contact, the alert lamp responds 
and the analog meter shows radar signal 
strength. At the same time, you will hear an 
audio warning—pulsing slowly when the radar 
is weak, quicker as it strengthens, then con- 
Stant as you approach close range. 

ESCORT even uses a separate warning 
tone for each radar band. "Beep" for X band, 
a more urgent "brap" for K band because you 
have less time to act. And always, there is the 
meter for quick visual verification. 

ESCORT tells you everything you need 
to know about radar encounters, while other 
detectors leave radar an unsolved mystery. 
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Whom Can You Trust? 

Another problem with most detectors is 
false alarms. They sound off so often you're 
never sure if it's radar or something else. And 
recently the problem got even worse. 

Some short-sighted marketers began im- 
porting cheap detectors from overseas. But 
these units had a slight problem. They trans- 
mitted radar signals on both radar bands, 
setting off all detectors for up to a mile away. 

We quickly responded with ST/O/P™ 
(STatistical Operations Processor), special 
digital circuitry to recognize and reject these 
spurious signals. With ST/O/P, ESCORT does 
notreportonfellow 
travelers. 

Only on radar. 


User Friendly 

And when the warning does come, it's in 
a friendly voice. The audible warning is the 
same frequency used for Morse code (1024 
Hz). Anda fully adjustable volume control lets 
you set the level — ESCORT can cut througha 
Ferrari's interior noise, or leave a resting 
passenger undisturbed. Even the alert lamp 
is carefully thought out. It's bright enough to 
be seen in direct sunlight, but is automatically 
dimmed during nighttime radar encounters. 

A quick glance at the red LED assures 
you that ESCORT is on, and a City/Highway 
switch optimizes performance to either con- 
dition. All of this packaged in a low-profile 
aluminum case only 1% inches high and 5% 
inches wide so you can have it, but not flaunt it. 


The Bottom Line 

It's easy to try the ESCORT system at no 
risk. Just dial our toll-free number; we're only 
a parcel delivery away. Take the first 30 days 
as a test. If you're not absolutely satisfied, 
we'll refund your purchase and pay for the 
postage to return it. We also back ESCORT 
with a full one-year limited warranty on parts 
and labor. 

ESCORT will take the mystery out of radar. 
So order today. 


It's Easy 


By Phone: Call us toll free. A member of 
our sales staff will be glad to answer any 
questions and take your order. (Please have 


your Visa or MasterCard at hand when you call). 
CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL....... 800-582-2696 


By Mail: We'll need to know your name and 
Street address, daytime phone number, and how 
many ESCORTs you want. Please enclose a 
Check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 216 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in “Talkback with Jerry Galvin” America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


BF GOODRICH 

INTRODUCES AN INNOVATIVE, 

SPEED-RATED TIRE FOR 

HIGH-PERFORMANCE SPORTS COUPES: 
60H. 


THE NEW RADI. 
: 


Ii 


The new Radial T/A* 60H—and new 
Radial T/A" 70H—were designed 

ifically for outstanding car 
performance. fessional test drivers 
recently tested the Radial T/A 50H on 
an unmodified foreign sports coupe. 
The result: improved overall 


BF GOODRICH T rS 


with advanced materials and 


When equipped with the Radial T/A 60H, 
the test vehicle generated as much as 
0.798 g's during lateral acceleration 
under dry road conditions. 60 to 0 mph 
dry stopping distance was as low as 
1473 feet. And the test car averaged 
1:29.53 seconds to complete a difficult 


2.0 mile, 9-turn road course: an impressive 
lap time attributable to the predictability 


and control of the Radial T/A 60H at the 
limit of adhesion. 


© 1984 BFGoodrich 
The new speed-rated Radial T/A 60H 
and Radial T/A 70H are engineered 


technology: 
A. Special tread rubber compound 


otes outstanding traction. 
B. High void-to-rubber ratio reduces 


no 
] — 
prom 
hydroplaning for superb wet traction. 
C. Computer-optimized tread design 
offers excellent handling. 
D. High modulus bead fillers help 


generate quick steering response. 


The new BFGoodrich Radial T/A 60H 
and Radial T/A 70H—a combination of 
advanced handling characteristics 
derived from the world-recognized 
Comp T/A" raised white letter styling, 
and the European H speed-rating. © 
These unique tires are designed to 
make sports coupes perform. 


WE MAKE CARS PERFORM 


POPULAR SCIENCE CAR TEST #179 


Total cars tested to date: 655 


Sporty 


fwo-seaters 


@ Pontiac’s unique new Fiero was not created in a vacuum: 
GM engineers used two cars as reference points—Mazda 
RX-7 and Fiat X1/9. PS assembled this trio and found that 
Fiero measures up in some respects but falls short in others. 


By JIM DUNNE 
and JACK KEEBLER 
Photos by Greg Sharko 


iero is a new car torn between 

two identities: Is it a hot sports 

car with its sleek and unique plas- 

tic body [PS cover story, July ’83]? 

Or is it merely a mild-mannered com- 

muter vehicle—a “campus car” as one 
Pontiac engineer described it to PS? 

To see how Fiero measures up against 

its closest competitors, we assembled 

an early-production Fiero 2M4 and 

those cars that a Pontiac spokesman 

called Fiero’s “reference” vehicles— 

Mazda RX-7 and Bertone (Fiat) X1/9 

—at Bridgehampton Race Circuit. 
When the RX-7 was first introduced 
Continued 


Little blacktop blasters—top to bottom, Pontiac Fiero 2M4, Bertone X1/9, and Mazda RX-7—devour the PS test course. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


m. 


Sporty two-seaters 


in May 1978, it was as developmen- 
tally raw as the Fiero is today. A good 
foundation had been laid, but there 
was work to be done—and Mazda did 
it. Today, the RX-7 is recognized as one 
of the most finely honed sporting two- 
seaters around. 

The X1/9 probably comes closest to 
the Fiero in design. Slightly smaller 
than Fiero, it is a mid-engine two- 
seater powered by a four-cylinder en- 
gine. But like the RX-7, it has bene- 
fited from an aging process that pro- 
vided progressive development. The 
X1/9 is no longer sold under the Fiat 
label. Instead, the badges now read 
Bertone. And IAI (International Auto- 
mobile Importers) imports the diminu- 
tive two-place wedge. Here’s how the 
two-seater trio stacked up. 


Pontiac Fiero 2M4 


Fiero’s design was determined by a 
corporate policy that denied the car 
positive high-speed steering response, 
sufficient horsepower, and a smooth- 
shifting transmission. Originally, Fiero 
was proposed as an affordable, high- 
mileage commuter car at a GM fuel- 
economy conference in the fall of 1978. 
Fiero was designed to help Pontiac 
meet the tough CAFE standards. At 
least, that was how the vehicle, code- 
named P-car, was described then. On 


PS ratings— 
fest report in a nutshell 


The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests only 
on our sample cars. An excellent rating is 
5 points; very good, 4; good, 3; fair, 2; poor, 
1; very poor, 0. 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort" 


*Authors' opinion 


wuwomooconsmo Mazda RX-7 
=aonoomwna Bertone X1/9 


the other hand, Pontiac was in search 
ofa sporty ìdentity vehicle—something 
that would fire the imaginations of 
buyers and a car that Pontiac had 
lacked since the GTOs of the 1960s. 
Perhaps even in 1978, there were peo- 
ple at Pontiac who could see the poten- 
tial in this sporty two-seater. 
Unfortunately, GM management 
insisted that this two-passenger vehi- 
cle was to use only components that 


were already in existence. This stipu- 
lation required that Pontiac adapt 
components from larger and heavier 
cars for its proposed low-slung, light- 
weight model. 

In front, engineers bolted a slightly 
modified short- and long-arm suspen- 
sion and rack-and-pinion steering from 
Chevette. At the track, we noted excel- 
lent response and good road feel at 
lower speeds, but a tendency toward 
numbness as the speedometer needle 
climbed. This condition was further ag- 
gravated by the lightness of the front 
end and the lack of an air dam, which 
the X1/9 sports. The other rough spot 
was kickback through the steering 
wheel when the front tires encountered 
road debris or potholes. 

But Hulki Aldicakti, the man Pon- 
tiac calls the father of the Fiero, told 
PS: “All you have to do is put a spoiler 
on that car, and you can make it glue 
itself to the road.” 

The engineers’ next hurdle was accom- 
modating the unusually low hood line 
needed for the proposed 50-mpg aero- 
dynamics, which left no room in front 
for the engine. So designers bumped 
the X-car’s engine, drive line, and front 
suspension to the rear of the sportster. 
That cured the hood-line problem, but 
left Fiero saddled with a low-revving 

Continued 


WE GOT TO BE AMERICAS BEST LA 


The new Durabeam* lantern, with 
its brilliant 5" reflector, gives you a 
light that's 50% brighter than ordi 


nary lanterns. 

And Durabeam won't 
goto pieces when things 
get rough. It has a high 
impact resistant casing 
(which also floats), 


€ 


THE HARD WAY. 


e 
alens that's shatterproof, and 
a switch that's guaranteed for life. 

k Durabeam lights from Duracell, 
with the long-lasting Duracell* bat- 
tery They work when you need them. 


DU:RBERM 


"^ DURACELL 


It really works when you need It. 
Inc 


Rescued from extinction. 


Traditionally styled oak and brass reproductions with the look, the quality and the price you thought 
were gone forever. Each one meticulously crafted and finished by hand. 


tocold 

When the oak filing cabinet faded 
from the American scene, a lot of warmth 
went with it. Now the rich brown grain of 
real oak returns in this handsome per- 
sonal file. 

bi kers in Californi 

build a li of service into each file. 
|-panel drawer fronts 


= solid with 
I iis ot rch odka kitani aloreativg are sat hehe neem Leet me 


Solid oak 


Clad" nanepla, this versatile chest 
makes an end table, night stand, 


handles and name plates isti 
stamped. Routed oak trim and handsome den, yacht, or RV (not insulated) 
Papaa. Tonna oak oe eoa namma, measures 20% x 16” and stands 24” high. 


Drawers are 13/2" Cathe pon Ne. 


Comes fully assembled with one year war- 
sant The wari of reel oak en tamcn 
decor— contemporary or traditional. 


files and 
measures ICE a8 K B veiis sobs pe. Cal Cali now for the oak original you though 
day warranty Gall now to order a bom. "Oak Chest s MTDOSO $99 (18.00) 
home most 
- Oak Personal File #MRC002 $199 (25.00) 3- medi doa” irt 
the hand- 
2. i abii This quality lamp gives you t 


4. Exceptionally 

well finished, this 
handsome oak file does more 
than look $ jood. It has tull- 
extension ameeating glides 
tated to hold 100 Ibs. ineach 
drawer. 


2. Tongue- 


and- groove joints 
and solid brass hardware 
are two examples of the 
fine quality built into this 
ice chest reproduction. 


3. Far right: Inviting glow 
from this beautiful, brass i 
banker's lamp adds a warm ii 
touch of the past to any room. 

Like the original, the green | 
glass shade is hand-biown. 


4. You've seen this classic 


ducks heads Gre sond brass, 
not just plated. 


brass hardware with cast iron weight in 
base for stability. 
Each glass shade is hand- blown, 
inside to prevent glare. Lamp 
weighs 3 lbs., stands 20" high, with 14 x 12" 
base. One year warranty. Uses up to 60 
watt bulb (not included), operates with 
pull-chain switch on neck—just like the 


For your desk, a table or a piano, 
call today and make thi outstanding 


reproduction yor 
*Brass Bankers] Tun d #MBR142 $49 (5.50) 


4. Ducks head fire set gleaming 
brass beside your l 
Decorative and functional, this elegant 


brass set of fire tools includes an iron-tip- 
poker, sturdy tongs, shovel, broom, 

andaf stand featuring a cross sun- 

on the base. Al four tools 


Dacks Head Fire Set #Mí $95 (6.50) 
ORDER TOLL FREE 


T ED OU AS Fa MuR E U Vb KL CS) a best e WO 

Il For fastest delivery, credit card custom- 

I ers can call toll-free. Or send a check, in- 
cluding delivery charge. CA customers, 

i add 6% tax. Order numbers, prices and 

J shipping fees are noted with each item. 


| 800 344-4444 


M Overseas/Canadian (418) 344-4444 


; THE SHARPER IMAGE 


i 680 Davis Street, Dept 8375 
San Francisco, CA 94111 ©1964 The Sharper Image 


MASTER THE “NEW ELECTRONICS” WITH McGRAW-HILLS 


Now you can meet the challenges 
of today’s incredibly rapid changes 
in electronics quickly and easily. 
This professional level electronics 
learning series is as innovative as 
the circuitry it explains and as 
fascinating as the experiments 
you build and explore! 

From digital logic to the latest 16-bit microprocessor, 
you master one subject at a time with McGraw-Hill Concept 
Modules sent to you one at a time, once a month, to make 
up the complete CONTEMPORARY ELECTRONICS 
SERIES. Each module of the fifteen in the Series is a unique 


blend of “hands-on” experience, interactive audio cassettes, 
and vividly illustrated printed support materials. Together 


SS SS 
A SS 


they will prepare you for tomorrow’s better jobs or advanc 
ment in your present position by staying current with today 
electronics revolution. 


Understand Digital Logic... 
Microprocessors... Optoelectronics 
Here's an extraordinary opportunity to update your 

understanding of today’s most important technological 
changes in electronics. You can start from scratch or use tk 
Series to update yourself. You cover the latest integrated 
circuits, including TTL, CMOS, and ECL digital circuits; 
op-amps; phase-locked loops; microprocessors; and opto 
devices such as LEDs and LCDs. 


Perform Electronic Experiments 

With your first module you'll use the latest digital int 
grated circuits to build an oscillator circuit that demonstrat 
digital signals— verified visually by the flash of light emittit 
diodes (LEDs). 

You'll learn concepts applicable to all electronic cir- 
cuits. With the first module, you will be able to identify th 
major passive components, like resistors, capacitors, indu: 
tors, diodes and transformers, and active components suc 
as transistors and integrated circuits. 


-Jectronics Series 


Each Concept Module goes right to the heart of the 
atter. You waste no time on extraneous material or out- 
ted history. It’s a fast, efficient, and lively learning experi- 
ce, a nontraditional approach to the most modern of 
bject matter. 


Construct And Use New 
Explorer Design Lab 

What's more, laboratory experiments you perform as 
u expand your Explorer Design Lab system reinforce 
sry significant point. All projects are designed to enhance 
d support your interaction with the cassettes and special 
t materials. 

This essential hands-on experience with actual elec- 
nic components gives you a clear and simplified under- 
nding of contemporary electronics. Every module will 
lude additional components that you mount on your 
panding Explorer Lab system. You'll use your Lab 
oughout the Series and later to design, build, and test 
ur own circuits. 


th your first module you ll use 

 solderless breadboarding system. As you add additional boards to 

ate your Explorer Design Lab you retain the ability to connect and build 
reasingly complex circuits easily and quickly. 


When you have received Module 15, you also have a 
de variety of contemporary components you can con- 
ue to use for your own design projects. The principles you 
ll have mastered in your Series will apply to all contem- 
rary electronic circuits, right up to tomorrow's latest 
-ST's (Very Large Scale Integrated) circuitry. 


Unique Interactive Instruction 
Makes Learning Easy 


With each new module you will receive a McGraw-Hill 
'tion-Audio Cassette, a remarkable technique of inter- 
tive instruction. Each tape creates a dynamic discussion 
1t not only quickly communicates the facts, but makes 
u feel that you are participating in a lively dialogue with 
perts in contemporary electronics who provide you with 
st-hand information in a warm and provocative way. 

Your ability to rapidly make this knowledge your own 


is further aided by a strikingly original method using dia- 
grams, explanations, illustrations, and schematics to drive 
home and reinforce the meaning of all important points. 
Carefully indexed binders contain this material as well as 
the instructions to guide you through your “hands-on” lab 
experiments. Finally, having completed the Series, you can 
be awarded a 7 
Certificate of SS SS cn 
Achieve- 
ment from 
McGraw-Hill 
upon passing 
an optional 
final exami- 
nation. 


Update 
Your 
Knowledge of the New Electronics 


This program is for anyone who has an interest in 
electronics. It's designed for you whether you are someone 
looking to find new directions in this wide open field...or 
the kind of person who wants to understand what's going on 
in the world around you... you could be a teacher who 
would benefit from a refresher course in contemporary cir- 
cuits, components, and applications...a manager or super- 
visor in an electronics related business or industry ...an 
engineer in another field who finds electronics playing an 
ever more important role in your work. It's even for the 

electronics engineers 

YOU COVER EVERY and technicians, or 
people with similar 
backgrounds who feel 
their training is out-of-date. 

McGraw-Hill’s 
Contemporary Elec- 
tronics Series offers you 
the quickest and probably 
least expensive learning 
method available today, 
and the only one with 
“hands-on” experience. 


15-Day Trial 

To order your first 
module under our 
15-day trial examination, 
simply complete the 
card and send today! 
If card is missing, 
write us for ordering 
information. 


r, 
McGraw-Hill ml 
Continuing Education Center AO 
3939 Wisconsin Avenue u n ü 
u 


Washington, DC 20016. 
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You set out to learn a skill. 


You end up with a kind 


.. ofpride you:didn't know was 


possible. You're Navy-trained 
and now-you know how it 
feels to be one of the best. 

The Navy Adventure 
starts with a choice of over 
sixty career fields including 
advanced communications, 
"micro-electronics, aviation, 
even nuclear power. 

You choose. You train. 


Then, on-the-job experience 
turns what you've learned 
into a skill you can call your 
own. But more than that, 
you've learned to take charge 
and lead. To motivate people 
to work together like a team. 
You start out earning 
over $550 a month plus 
housing, food, and special pay 
for sea duty. And as your 
Skilland experience grow so 
does the pay. But the biggest 


benefit is something money 


can't buy: itis 
One day you feel ORE 
standing a little taller, - 
straighter. You're proud of je 
who you are, of what you can. ~ 
do, of being one T 
And it feels great? 
It's a part of the Na 
Adventure you'll remember 
for the rest of your life. Call 
toll-free, 800-327-NAVY. Find 
out more about it. 


— Navy. It's Not Just A Job, It’s An Adventure. 


Fiero’s four-wheel discs lock up for a 
smoky slide to 152 ft. from 60 mph. In- 
side the Fiero is a neatly laid-out air- 


2.5-liter (151-cu.-in.) push-rod four and 
anotchy, twin-cable-actuated gearbox. 

Despite its sleek looks, Fiero is not a 
powerful sports car. Designed for the 
more sedate pace of an X- or A-car 
owner, its 2.5-liter engine produces a 
respectable but hardly sporting 92 hp 
at 4,000 rpm. Our zero-to-60-mph times 
were tame, if not slow, averaging just 
under 15 seconds, and the model we 
tested was equipped with a four-speed 
manual (an automatic is optional). The 
problem is the 2.5-liter four-cylinder 
engine. Although large by sports-car 
standards, it is not a high-performance 
design. The transmission’s first two 
gears quickly run to the 5,000-rpm 
redline, and the ratios are mismatched 
so that third gear runs out of rpm be- 
fore 60 mph. Fiero’s 14.8-second time 
was at least two seconds slower than 
that of the next competitor. Around- 
town driving requires frequent gear 
shifts if you want to maintain the 
3,000- to 4,000-rpm range that pro- 
duces the most power from this engine. 
Because of the lack of engine respon- 
siveness in the roughly 2,500-pound 
chassis, PS asked Aldicakti whether 
there’s sufficient room in the engine 
bay for the V6, an optional engine in 
both the X- and A-bodies. 

“Fiero was introduced as a fuel- 
economy car, as it was originally pro- 
posed, but I think you'll see the other 
engines coming in soon," Aldicakti told 
us. "And the mid-engine design allows 
us to put in more engine and greater 
power later without upsetting chassis 
balance." 

Another problem spot is Fiero's 
transmission linkage. It seemed awk- 
ward and imprecise beside the RX-7's 


craft-style instrument pod and console. 
The four-cylinder engine is squeezed 
behind the interior's bulkhead. 


linkage. Even the X1/9's shift gate was 
easier to throw, despite the similarly 
remote position of its transaxle. Inside 
Fiero's cockpit, the console-located shift. 
handle, with its unusual dogleg bend, 
is in an ideal position for average-size 
drivers. However, finding reverse and 
neutral is difficult because of the rub- 
bery nature of the cable linkage and 
the lack of sure detents. One possible 
explanation: The white four-speed 
model that we tested at Bridgehampton 
Race Circuit was VIN (vehicle identifi- 
cation number) 50. (That means it was 
the 50th production model off the as- 
sembly line.) Early production vehicles 
frequently fail to reflect the quality 
control and refinement of later models. 

Surprisingly, a close look at the body 
panels revealed uneven fit. It looks just 
like what it is: a number of different- 
type plastic panels bolted over a steel 
frame. This is due mostly to the tattle- 
tale reflective quality of the panels. 

Fiero's interior seems cramped when 
you first enter it, but that's because the 
roof is so low—less than 47 inches from 
the ground. Still, once you're inside 
and seated, there's plenty of stretch- 
out room for driver and passenger. It's 
the kind of interior to which sports- 
car owners are accustomed. The seats 
provide excellent lateral support with 
their high-winged cushions. Unfortu- 
nately, the nap on the test model's 
suede seats was worn smooth by driv- 
ers entering and exiting despite only 
2,000 miles on the odometer. 

Fiero's steering could use some de- 
velopment: At rest, the unassisted 
rack-and-pinion takes a truck driver's 
muscle to turn lock to lock. However, 
at highway speeds, the steering be- 


comes too light for good traction or 
proper road feel. We were suspicious 
of the alignment in this vehicle. It 
lacked the ability to track properly, and 
it wandered without frequent and tir- 
ing steering corrections. 

Despite these first-year design com- 
promises, the right stuff is here. Al- 
though there was some tail-wagging 
during its brake stops, Fiero slid to 
some of the shortest distances recorded 
this year. Also, steering handicaps 
aside, Fiero took top honors in both ma- 
neuverability and handling. 


Mazda RX-7 


Why did Pontiac select the RX-7 as 
a reference vehicle? Says Aldicakti: 
*We kept the RX-7 in the pool as a 
guide to ride, engine smoothness, and 
handling." Fiero certainly could have 
had worse mentors than the RX-7. 
Although the RX-7's ride would be 
considered firm by most drivers, the 
selection of shock valving and spring 
rates has obviously been done with 
care. The suspension absorbs most road 
irregularities with an exceptional 
amount of compliance for a sports car. 
But the real key to the RX-7 equa- 
tion is its rotary engine. Now that the 
problems with the apex seals (small 
seals at the apex of each rotor that 
serve the same function as piston rings) 
have been licked, the twin-rotor power 
plant has become an industry standard 
for smoothness and reliability. It revs 
easily to its 7,000-rpm redline, and al- 
though there's no additional power 
above 7,000, it can be pushed beyond 
with scarcely a whimper. Fortunately, 
a built-in rev limiter heads off disas- 
Continued 
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ter if you ignore the tach for too long. 
Although it’s the engine with the 
smallest displacement, the twin-rotor 
unit manages to be the horsepower 
king in this group. Still, the X1/9 man- 
aged to edge out the RX-7 by 0.3 second. 

In what Mazda likes to describe as 
a “front mid-engine layout,” the RX-7's 
compact, lightweight engine is posi- 
tioned deep and'low in the engine bay. 
The advantage is near-ideal weight 
distribution, centralization of mass, 
and a low center of gravity. These 
things were apparent in the car’s ster- 
ling behavior on the track. Its re- 
sponses to braking, acceleration, and 
the wheel are cat-quick and sure. 

Shifting is smooth, and positive de- 
tents ensure confident, precise gear 
changes. The wide power band of the 
engine makes second, third, or even 
fourth gear the right choice for most 
driving situations. That should please 
first-time sports-car drivers. 

Inside, there’s more elbow room than 
in Fiero. Attribute that mostly to the 
smaller transmission tunnel and the 
low, narrow console between the seats. 
The hatch in the rear is convenient for 


Mazda RX-7's Achilles’ heel seems to be its brakes (below 
left). A cold stop of 194 ft. and a hot stop of 186 ft. were the 
longest recorded by this trio. Bertone X1/9 (below right) dis- 


Performance comparison with selected 1983 models 


Accelera- Brakes Maneuver- 
Mpg (city tion 0-60 60-0 Handling ability Noise @ 60 
driving) mph (sec.) (hot) (R) (mph) (mph) mph (dBA) 
1983 Honda Prelude in-line 4 26 12.1 157 67.5 31.0 70 
1983 Rabbit GTI in-line 4 26 12.3 153 63.0 31.5 n 
1983 Isuzu Impulse in-line 4 24 14.9 140 66.8 30.8 72 


loading luggage or even bulky cargo. 
Bertone X1/9 


Now called the Bertone X1/9, the 
tiny wedge car has changed little from 
when it first kissed our shores as a 
Fiat. The X1/9 is a boy-racer’s dream. 
Inside, the pedals are well-positioned 
for fancy heel-toe driving techniques, 
and the smallish leather-wrapped 
wheel is set at a comfortable angle for 
most drivers. But the thick wheel rim 
cuts off the lower part of the tachome- 
ter from view. Perhaps that’s why the 
tach needle sweeps counterclockwise 
for the upper half of the engine's rev 
range. Although not deeply contoured, 
the tiny leather seats manage to pro- 
vide proper support and comfort, even 
on long treks. 


Like the Fiero, the X1/9 has two 
trunks—one in front and one behind 
the engine. But unlike Fiero's compo- 
nent-crowded front trunk, the large bin 
in the X1/9 has a flat load floor that 
will easily handle large pieces of stan- 
dard luggage. In back, there are two 
fitted nylon overnight bags for the 
driver and copilot. 

The gearshift knob is an unusual 
block design that looks as if it might 
be uncomfortable to use, but we found 
that the planes of the knob fit easily 
inthe palm and are quite comfortable. 
First gear is difficult to engage from a 
stop, but the other four cogs are easy 
to locate and are never more than a 
finger-tip push away. 

The X1/9's four-wheel discs are not 
power assisted and require a hard 


played a surprising amount of body roll, but it still took a top 
rating in the maneuverability test. Pontiac Fiero (bottom 
right) chopped through the slalom as flat as a pancake. 


ILLUSTRATIONS BY RUSSELL VON SAUERS 


squeeze for a good bite. But their ac- 
tion is linear and positive, resulting in 
the lowest pedal-pressure figure in 
this group. 

The fuel-injection SOHC 1.5-liter 
(91.4-cu.-in.) engine delivers an eager 
75 horsepower at 5,500 rpm. Despite 
the lack of power, the X1/9 moves out 
impressively. The free-revving four is 
fun to use. Not only is it responsive, 
but the sweet sound from the tailpipe 


PS serviceability ratings 


How easy is it to service these cars? To give 
you an approximation of how difficult it is 
for a typical person to perform various ser- 


vice operations, we examine each test 
vehicle. The numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree of dif- 
ficulty; 4, easy; 5, very easy. 


L1 i 

HE 
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Checking fluid levels. 

Battery 

Master cylinder 

Windshield washer 

Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fil 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses. 


Changing bulbs 
Headlights 
Taillights 

Front rumning lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking tuses 
Spare-tire accessibility 
Changing betts 
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inspires liberal use of the five-speed. 

One not-so-sweet aspect of the X1/9 
is its tall price tag. Considering the 
limited number of vehicles IAI plans 
to bring stateside and the fact that the 
X1/9 comes only one way—loaded 
—makes the hefty sticker price only 
slightly easier to digest. At $16,000, 
the small wedge pushes deeply into ter- 
ritory occupied by larger, more contem- 
porary designs. 


Our picks 

RX-7 has all the sports-car features 
that count: a high-revving engine, a 
crisp five-speed manual transmission, 
good performance, and even room for 
luggage.—J. D. 

Next year Fiero might get the tweaks 
that will make it a world-class sports 
car. For now, the best blend of economy, 
performance, and simple good looks is 
the Mazda RX-7.—J. K. us 


Test results, dimensions, and specs 


TEST RESULTS 

Acceleration (sec.) 

0-60 mph .... " 

Brake test (cool) 60-0 mph 
Stopping distance (ft.) 

Pedal pressure (Ibs.) 

Brake test (hot) 60-0 mph 
Stopping distance (ft.). 
Pedal pressure (ibs.) 

Interior noise @ 60 mph (dBA) 

Handling test (mph)...... 

Maneuverability test (mph) 


EPA FUEL MILEAGE (MPG) 
Highway os 


City... a 
Calif. city. 

PS FUEL-MILEAGE TESTS 
(steady-state mpg) 


DIMENSIONS (inches) 
Wheelbase 


Overall length 
Overall height 
Overall width 
Track, F/R 
Ground clearance 
Front head room 
Front hip room 
Front leg room. 


198585 

SBS! 98595 

Guo Poole 
EI 
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SPECIFICATIONS 
Engine type 
Displacement (cu. in./L) 
Compression ratio. 
Carburetion 

Net hp @ rpm 

Net torque (ft.-Ibs.) (a rpm 
Transmission. 

Axle ratio. 

Tire make. 

Tire type. 

Tire size 

Steering 


In-line 4 
1512.5 
9.0:1 


T) 
92 


Goodyear 
Eagle GT 
60R14 


Overall steering ratio 
Turns, lock to lock 
Turn diameter (ft.) 
Front suspension 


38.9 


Rear suspension 


Front stabilizer-bar 
diameter (in.) 
Rear stabilizer-bar 


x $9,599 
Price as tested .. . $12,115! 


4,000 
134 @ 2,800 
4-tpeed manual 


Manual, rack and 


Independent, 

short and long arm, 
Coil springs 
Independent, lower 
A-frame, MacPherson 
struts, coil springs 


In-line 4 
91.4/1.5 
8.511 


75 @ 5,500. 
79.6 @ 3,000 
5-speed manual 
4.077 

Pirelli 

Cinturato P3 
70SR13 

Manual, rack and 
pinion 


4 bbl. 

101 @ 6,000 
107 @ 4,000 
5-speed manual 
4.076 


Bridgestone 
Steel wide 70 
7OHR14 
Manual, recircu- 
lating ball 


3.05 

32.8 
independent, 
MacPherson struts, 
coil springs 
Independent, 


MacPherson struts, 
coil springs 


independent, 
lower control arm, 
coil springs 
Four-link, 

live axle, 

coil springs 


None 
None 

Disc-disc 

121 

front 5.5, rear 4.4 
2,210 


$15,999 
$15,999 


Major options on test car 
(over $100). 


1 AIC $730, AM-FM cassette $451, power windows $185, rear defogger 
$140, tilt wheel $110, tinted glass $110. *A/C $625, aluminum 
wheels $325, sun roof $325. 
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Adventures in Alternate Energy 


Glass door serves as glazing for mov- 
able collector, shown pulled back by 


designer Dixon. Absorber perforations 
(inset) improve heat transfer to air. 


i 


OUTSIDE WALL 


HEATED 
AIR il 
FAN 
1y2 
Y CDX 
PLYWOOD: |. SLIDING 
GLASS DOOR 
ABSORBER 
PLATE 
34^ COX 
PLYWOOD 
COOL AIR 
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4) 
TEMPERATURE-ACTUATED FAN 


VENT HOLES 


3⁄4" CDX PLYWOOD 


ABSORBER 


When temperature in collector reaches 
95 degrees F, a fan turns on to pull air. 
through bottom vents, past perforated 
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absorber, and into house for distribu- 
tion. Solardor goes together in a week- 
end, using $100 worth of materials. 


Solar 
to go 


@ The collector is remov- 
able in this sliding glass door. 
It turns a condo solar with- 
out altering the exterior. 


By DANIEL RUBY 


aving enjoyed the benefits of 
living in a solar house for sev- 
eral years, architect Gary 
Dixon was not looking for- 
ward to his winter heating bills after 
divorce left him relocated in a town- 
house condominium. The condo’s rules 
did not permit adding external solar 
devices. So Dixon designed Solardor, 
a collector insert for the south-facing 
sliding glass door in his basement. 

"The light bulb flashed in my head 
on a Friday night," Dixon recalls. *By 
Saturday afternoon I had most of the 
materials, and by Monday I was again 
benefiting from solar energy—in spite 
of condominium living." 

The glass door serves as the glaz- 
ing for an air-type, metal-absorber 
solar collector. A temperature-actuated 
fan pulls air through the collector 
when the sun is shining; the air is 
then ducted upstairs to the living 
room. In summer or when the door is 
needed, it's easy to remove and store 
the collector panel. And because it fits 
a standard-size door, it would be easy 
for Dixon to move it to another home 
should his lifestyle change again. 

On sunny days, the collector pro- 
duces air temperatures between 100 
and 120 degrees F from early morn- 
ingto late afternoon. It is more efficient 
than the passive-solar gain of the door 
alone because the circulation of the 
air prevents heat from being reradi- 
ated out through the glass, Dixon says. 
Also, passive gain concentrates heat 
in one area, but this system can dis- 
tribute it to where it's most needed. 

Perforated-aluminum soffit panels 
serve as the absorber. Six of the one- 
by-six-foot sheets ($5 each) fit the door 
perfectly, so no cutting was needed. All 
together, Dixon used about $100 worth 
of hardware and lumber to build Solar- 
dor. For construction plans, send $6 
to Gary Dixon, 49 Springbrook Dr., 
Glastonbury, Conn. 06033. Hs 


Another first. 
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Taste that delivers 
IN THE MONEY SAVING 


ClGARETTES 
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1983 R.J. Reynolds Tobacco Co 


Warning: The Surgeon General Has Determined 


BENI pet cigarette By FIC mattiod WO N SS SONGS NS NN x AN 


<FILTER: 18 mi. "tar Jing. nigotine, FILTER 100's 16 mg. "tar* 1 2mà nicüline BS That Cigarette Smoking Is Dangerous to Your Health. 


Todays Chevrolet 


Cavalier. The hottest-selling 
has a cool, low price. 


Chevy Cavalier. The hottest-selling Chevrolet 
for a lot of good reasons. Hottest-selling 
because of some of the most advanced 

design and engineering you'll find on a front- 
drive car today. Hottest-selling because of 
high-level fit and finish, thanks to dedicated 
workers using computerized robots and lasers. 
Hottest-selling because Cavalier offers more 
horsepower and more sedan room than the 
three top-selling imports. Hottest-selling 
because of a cool, low price. 

Hot-selling performance. Cavalier goes 
with a high-compression, electronically fuel- 
injected 2.0-liter engine with an on-board com- 
puter that constantly fine-tunes your engine 
while you drive. 

Upbeat style. Cavalier is putting the heat on 
the competition with new front-end styling 
which makes its clean wedge shape even 
cleaner looking. And Cavaliers handsome inte- ! 
rior is laid out in a fashion that allows you to 
drive comfortably and enjoy the challenges of 
the road. 

All at a cool, low price. Best of all, Cavalier 
gives you all this at a low Chevrolet 
price. So if you're look- 
ing for enlight- 
ened thinking 
and a low price 
in a responsive, 
fun-to-drive 
automobile, 
grab a 
hot-selling 
Chevrolet Cavalier. 
Today's Chevrolet. 
Bringing you the cars and trucks 
you want and need. That's what 
Taking Charge is all about. 


OFFICIAL U.S. Some Chevrolets are 
equipped with er roduced 
CARS AND TRUCKS = E offer GM cisions, subsdanes, 


or affiliated companies worldwide 
OLYMPIC WINTER See your dealer for details 


GAMES 


Sarajevo 84 


erae ams at 
places along ‘nieacieneare 
our beaches | isthecesnceotthe 


resort islands, to quiet 


re the OCEAN srxhesvhereticonl 
1 tprints are yours. Sure, 
Is all yours. you can go halfway around 
the world to find your perfect beach. But why? 
In fact, South Carolina has more golden beaches, 
graceful gardens, history, mystery, adventure and special 


charms than you ever dreamed. And they're all in a big 
beautiful book thats yours for the asking. 


Send me the 1984 South Carolina Vacation Guide. 
NAME 
ADDRESS 
CITY 


‘STATE/ZIP 
Mail to: South Carolina Vacation Guide, Room 620, Box 78 
Columbia, SC 29202 
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Sony’s new Super Walkman cassette 
player is very easy to misplace, I dis- 
covered. Set it down near a stack of 
cassette tapes and you might think it 
had vanished. 

That’s because the WM-10 (photo)— 
and a similar model with an FM radio, 
the WM-F10—are the same size as a 
cassette box. The 6.4-ounce (the WM- 
F10 weighs 7.8 ounces) stereo player 
fits comfortably in a shirt pocket. 

To use the machine, however, you 
have to widen it slightly. You insert a 
cassette by grasping the edges of the 
player and pulling in opposite direc- 
tions. A hinge widens the machine a 
fraction of an inch. Then you flip up 
the lid, slide in a cassette, and push 
the lid shut. 

To develop the world's smallest 
standard-cassette player, Sony created 
some new components. A Super Walk- 
man's unusual thinness is due largely 
to a flat, brushless motor (foreground 
in photo) that's thinner than a silver 
dollar. Also, most of the electronic 
components, including those needed 
for Dolby noise reduction, have been 
compressed into microcircuits. The 
player also has a switch for chromium 
dioxide and metal tapes. One penlight 
battery powers it for more than five 
hours of continuous play. 

How's the sound? Fidelity is very 
good, although a new cough-drop-size 
earpiece that fits inside your ear has 
poorer bass response than conven- 
tional foam-covered, over-the-ear de- 
signs. Electronic monitoring of motor 
speed, plus a flywheel mechanism to 
counteract the effects of movement, 
keep wow and flutter to a minimum. 
—dJohn Free 


High Technolog 
In Low Voltage Lighting 


The $29.00 System that keeps light bulbs burning until the year 1992! 


The low-voltage Perma-Lite™ lighting 
system can turn all your household incan- 
descent light bulbs into miracle bulbs that 
will burn up to 100 times longer, use less 
electricity and save money! , 

Until recently, only the largest busi- 
nesses and corporations could afford low- 
voltage lighting systems. That's because 
such systems required extensive rewiring 
and expensive transformers. And of 
course, only licensed electrical contrac- 
tors could install them. It was all very ex- 
pensive, but compared to the money 
Saved in energy, labor and light bulb 
costs, was well worth the investment. 


Now ceramic micro chip 
technology for the home 


Thanks to Ceramic Micro Chip Tech- 
nology, you can equip your own home 
with a low-voltage lighting system and in- 
stall it uel in less than 10 seconds! The 
cost: $29.00 for 12 conversions, that's less 
than $2.41 per bulb! 


The incredible results 
are guaranteed! 


Your Perma-Lite™ converted light 
bulbs now burn up to 100 times longer. For 
example, your ordinary 750-hour light 
bulb will burn out in less than 31 days if 
burned continuously. An identical light 
bulb with one Perma-Lite™ will burn 75,000 
hours or 8 years if used continuously. You 
would not have to replace another light 
bulb until the year 1992! If the light bulb 
was used less frequently, it could last you 
a lifetime. The best part is that Perma-Lite™ 
comes with the manufacturer's 8-year 
warranty! 

Also, Perma-Lite™ reduces a bulb's 
energy usage by as much as 41%. Because 
lighting can account for a much as 5096 of 
your entire electricity bill, you realize a 
tremendous savings over a short period of 
time. 


Easy to install. 
just attach one self-adhesive Perma- 


Lite™ to the end of any incandescent bulb 


and screw it into the socket. It’s that sim- 
ple! Perma-Lite™ can be used with any in- 
candescent light bulb including flood 
lamps and spotlights. (Perma-Lite™ cannot 
be used with 3-way or fluorescent bulbs.) 


Perma-Lite’s™ secret. 
Perma-Lite’s™ secretis its built-in semi- 
conductor. It goes to work immediately by 
converting the standard household elec- 
tricity going into the bulb from 110 volts of 
alternating current to 87 volts of pulsating 
direct current. The bulb thus burns much 
cooler and gives off a warm, radiating 
glow that’s easy on you eyes. It's even 
perfect for household accent lighting. And 
because Perma-Lite™ contains no moving 
parts, there's nothing to wear out. It can be 
reused indefinitely! 


ofthe art design. 

Perma-Lite™ is the only CERAMIC 
Lamp Rectifier made and should not be 
mistaken for the plastic imitation. Perma- 
Lite™ is manufactured from technical grade 
ceramic. Its ceramic insulator is designed 
to dissipate heat away from the delicate 
semiconductor inside. This is important 
when red consider the temperatures gen- 
erated inside a light bulb can exceed 
4,000° E. The resulting temperature at the 
base ofthe light bulb can easily exceed 
300° E. No other material, including so 
called flame retardant plastics, can with- 
stand such high temperatures. 


y 


Something for nothing? 

Where low-voltage Perma-Lites'" are 
used, you will notice a slight reduction in 
the amount of light. However, light output 
can be increased by merely choosing 
Bue of slightly higher wattage. When this 
is done, energy savings are not as great, 
but all of Perma-Lite’s™ other advantages 
will remain unchanged. 


Who's using 
Perma-Lites?™ 

Perma-Lite™ saves thousands of dol- 
lars a year for major hotel and restaurant 
chains, businesses and homes throughout 
the country. Perma-Lites™ are currently in 
use on the Golden Gate Bridge, Statue of 
Liberty and at Candlestick Park — 
name just a few. 

The same ceramic micro chip tech- 
nology that keeps the lights in the Statue 
of Liberty burning can keep your home 
comfortably lighte lighted for the next 8 3 years. 

So try this set of Perma-Lites™ in your 
own home risk free for 30 days. If Perma- 
Lite™ isn't everything we say, just return it 
for a prompt and courteous refund. We 
know that once you've tried Perma-Lite™, 
you won't want to be without it. And re- 
member, Perma-Lite™ comes with the man- 
ufacturers 8-year warranty! 


ORDER TOLL FREE. 


For fastest delivery, credit card 
holders may call toll free. Order 
product 1312 for 12 Perma-Lites.™ Or 
send a check for $29.00 plus $1.50 
for delivery. California residents 
add 6% tax. 


1-800-824-7888 
ask for operator 83 
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Housepower Clinic 


By EVAN POWELL 


Catalytic monitor 


It’s been four years since PS intro- 
duced catalytic wood stoves to its 
readers. During that time the only 
complaints I’ve received about the 
combustors are either that owners 
sometimes find it difficult to judge 
whether the ignition temperature has 
been reached (the temperature at 
which the combustor becomes effective) 
or that the combustors seem to have a 
short life, mostly due to overfiring. 
Now an inexpensive instrument 
from Vermont Technology Group (RFD 
1, Morrisville, Vt. 05661) promises to 
help with both problems. The device 
is the Catalytic Temperature Monitor. 


Catalytic 


Monitor 


It consists of a battery-powered mas- 
ter unit with a meter that reads from 
100 to 1,900 degrees F, and three jacks 
for attaching thermocouples. 

Installing the monitor is easy. The 
master unit mounts near the stove, 
usually on a wall. A ¥-inch hole is 
drilled in the smoke pipe (where it 
leaves the appliance). The probe (the 
high-temperature model is recom- 
mended) feeds through the hole to a 
point immediately above the combus- 
tor. On the meter's temperature scale, 
a color-coded area at 550 degrees F 
indicates combustor ignition, and an- 
other at 1,600 degrees denotes over- 
firing of the combustor. 

Price of the unit with one thermo- 
couple probe (with a four-foot lead) is 
$29.95. Additional probes are $7.95, 
and the high-temperature version is 
$9.95. It's available from wood-stove 
dealers or direct from the manufac- 
turer (add $2 for shipping). 


Q 


Ihave a question and a problem. The 
question first: My Sears refrigerator- 
freezer (model 253.8638212) has an 
energy-saver switch. Does this control 


Temperature 
troubles 


the door-strip heaters or a timer? I've 
always wondered. Now my problem: 
The refrigerator only keeps food fresh 
when the thermostat is on a high set- 
ting. The temperature goes up to 60 
degrees F in the lower storage bins, 
but overnight it swings down to 30 
degrees. A technician found nothing 
wrong. Can the thermostat be adjusted 
higher (beyond the highest number)? 
The freezer temperature is fine (zero 
to 10 degrees) at its lowest setting 
even though the refrigerator door is 
opened and closed often. 

Peter Natale, Scarsdale, N.Y. 


The "energy-saver" switch, now com- 
mon on many refrigerators, turns off. 
cabinet heaters that, depending on the 
model, may be located in any of a num- 
ber of locations, such as the door, door 
frame, and divider partition between 
the fresh-food compartment and freezer. 
Heaters are not needed in dry winter 
weather or in air-conditioned areas be- 
cause their only function is to prevent 
condensation or cabinet sweating. 

About your problem: How are you 
measuring the temperature that seems 
so high in the storage-bin area? The 
proper way is to place a glass of water 
in that area and leave it for at least 
eight hours before taking a reading. 
Take the reading by placing a ther- 
mometer directly in the glass. An 
alternative method is to push the ther- 
mometer into food that has been kept 
in that area. Air temperature is not a 
good indicator; as soon as the door is 
opened, the heavy cold air spills out 
of the bottom of the refrigerator, and. 
warm room air rushes in to replace it. 
Try setting the freezer control at a 
higher number. You might be surprised 
to find that the refrigerator tempera- 
ture will fall because the compartments 
are connected by ducts on yours and 
other new refrigerator-freezers. 


Vapor barriers 


We have a turn-of-the-century house 
that we recently had insulated with 
cellulose and vinyl siding with foam 
backing. We also added double-glazed 
windows and installed a humidifier 
on the wood-fueled warm-air heating 
system. 

I believe that it's important to in- 
stall a vapor barrier next. Our walls 
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are either papered or painted (over 
plaster). Do you feel a barrier is 
needed? If so, what is the best way to 
add one? I am planning to panel some 
of the walls, and could install foil- 
covered foam as additional insulation 
and a barrier. Is a vapor barrier also 
required in the second-floor ceiling be- 
neath the unheated attic? 

Randall C. Kelly, Roxbury, N.Y. 


The vapor barrier is always important 
when any heated living area is adja- 
cent to a cold wall or roof, and it be- 
comes even more important when the 
house is tightly sealed because the 
moisture generated by baths, dish- 
washing, and even breathing has no 
place to go except through walls and 
ceilings, into areas where it can cause 
trouble. 

You could choose from several meth- 
ods of installing a barrier on the 
walls that you are paneling, includ- 
ing faced foam insulation or even poly- 
ethylene film. As for the other areas 
on exterior walls, I'd recommend one 
of the paint-on barriers such as Glid- 
den’s Insul-Aid. These have a sur- 
prisingly high rating and are easy to 
apply as an undercoating for the final 
paint coat. 


Hot washer 


My General Electric washing machine 
evidently caught fire after my wife 
loaded it one evening. I say “evidently” 
because it seemed the utility room 
was filled with smoke even before the 
washer had started its cycle. I disas- 
sembled it the next day and could find 
nothing wrong, except a water-hose 
screen that was stopped up with sedi- 
ment. I would feel a lot better if I 
could find the problem because I am 
now afraid to let my wife use it. 
Cason Shirley, New Orleans, La. 


“Where there’s smoke, there’s fire” 
doesn't usually hold true where appli- 
ances are concerned. My guess is that 
you have already fixed the problem. If 
that inlet was completely blocked, the 
inlet-valve solenoids may have been 
energized indefinitely, and under some 
conditions could overheat enough to 
result in smoke and odor. Another 
common source of smoke is from a slip- 
ping drive belt; if the clothes in the ma- 
chine were wet, indicating that water 
had flowed into the tub and the ma- 
chine had actually started the cycle, 
this could be the problem. 


Got a home-equipment problem? Write to Evan Powell/House- 
power Clinic, Chestnut Mountain, Rte. 1, Box 322A, Travel- 
ers Rest, S.C. 29690. Give appliance make and model 
number. Unpublished questions cannot be answered by mail. 


State-of-the-Art 


VIDEO EQUIPMENT 


Quality . Low Prices . Immediate Delivery 


BP Tv TO STEREO 
AUDIO ADAPTOR/ 


ENHANCER $ 199% 
OUR PRICE 

Easily connects to any TV and 
Stereo Amplifier or simulated 
stereo sound. Makes taping TV 
Audio simple — TV can be located 
any distance from stereo. Delivers 
two channels of simulated stereo. 
With noise eliminator and special 
output level controls. Frequency 
response: 50 Hz - 15.00 KHz 


- oen 


MODEL V-1880 


BP STABILIZER/IMAGE ENHANCER/ 
RF CONVERTER/VIDEO FADER/2-WAY 
DISTRIBUTION AMPLIFIER 


OUR m" 1 1 9% 


Contains five units in one; stabilizer (video guard 
remover); image enhancer, video to RF converter, 
video fader, and dual output distribution amplifier. 
Stabilizer Will correct entire range of copy guard 
distortion such as jitter, vertical roll or black bar 
travelling through picture. 

Enhancer Attain best picture for your preference. 

RF Converter Allows your TV set to receive video and 
audio signals from your image enhancer, guard 
stabilizer, video camera, computer, VCR, etc. The direct 
video signal from any video component can be fed 
into the V-1880 and converted to a usable RF signal 
that can go to your TV antenna terminals. 

Video Fader Used to produce fade ins and outs. 


ew! BP VIDEO COLOR PROCESSOR/RF CONVERTER/ 
STABILIZER/3-WAY DISTRIBUTION AMPLIFIER 


OUR PRICE 


5189" 


Corrects video signal 
directly into tape not 
just on playback. 
Luminance meter 
monitors brightness 
levels for quality 
recordings. Can also 
be used between video cameras and VCR, VCR and VCR and from VCR 
to TV during playback mode. Corrects off-color tapes. Center detent. 
luminance, chroma, phase and audio controls. Stabilizer for removing 
copyguard 


MODEL V-1890 


BP VIDEO SELECTOR CENTER 
MODEL V-4803 s49% 
OUR PRICE 


BP VIDEO GUARD STABILIZER/ 
RF CONVERTER 


MODEL 
V-1877 


BP VIDEO GUARD STABILIZER 
MODEL 


V-1875 
A switcher that can 
accept 6 inputs and 
direct them to 3 out 
puts. Utilizes switch 
Similar to one used on 
home VCR's. You avoid 
signal loss incurred by 
using splitters. 


way ~~) 
JERROLD 58 CHANNEL our ence O9 


Has sell contained A&B and bypass switch Many 
movies, concerts and special programs for sale or 
rental are copy guarded. This removes copy guard 
and allows you to make copies. Many TV sets will 
not play prerecorded tapes because copy guard 
causes picture to roll and jitter, turn to snow or 
disappear. Video Guard Stabilizer removes copy 
guard from signal 


BP RF CONVERTER/MODULATOR 
-1885 
OUR PRICE s39% 


Allows your TV 
to receive video 

and audo signals. 

from image en- 

hancer. guard 

stabilizer. video 

camera, computer. VCR, el 

The outputs of many video 

components cannot be directly hooked up to the 
VHF antenna terminals on your TV set. This 
problem is solved by using the Model V-1885 RF 
Converter: Converts video signal from any video 
component to adjustable RF signal at antenna 
terminals. Allows your VCR output to feed two TV 
sets at the same time. with virtually no signal loss 


CORDLESS TV CONVERTER 
MODEL LCC-58 (DRX 3-105) $ 95 
oun price 99 


Receive up 10 58 
TV channels. Re- 
mote TV Control. 
Attaches to any age 
or model TV in Game 
minutes, No tools 

required, On/Off 

button, Channel selection. Channel 
Stepping. Fine Tuning. 


PU 


T 


BP UHF CABLE CONVERTER 
WITH FINE TUNING/46 CHANNEL 


MODEL V-5746 $ 95 
oun price 24" 


Fully shielded 
oscillator eliminates 
herring bone distortion. 
For Beta VHS 
recording. Record & 
use TVs remote 
control. Complete. 
programming of VTR. 


N.Y. State 
residents add 


260 Motor Parkway, Hauppauge, N.Y. 11788 COO s extra (required 259» deposit! over 


FREE 1984 CATALOG ON REQUEST 


ADD FOR SHIPPING AND INSURANCE | 
50.00 .....54.50 


Same as V-1875 but with a builtin RF Converter 
that gives the model V-1877 an RF output which 
can be fed directly to the antenna terminals of a TV 
set. This enables you to remove the copy guard 
from a pre-recorded tape and view it on a TV using 
only a VCR. 

Use as an RF Converter only. Used in conjunc: 
tion with your TV. you can feed direct audio and 
video signals trom any video device such as video 
camera, computer. portable VCR. etc 


BP IMAGE ENHANCER 
MODEL V-1860 
Dramatically improves 
pertormance 

Of video 

cameras 

and VCR's 

{otf-the-air 

or second 

generation 
recordings). 

by compensa - s 95 
ting for delenora 49 
tion of detail and OUR PRICE 

sharpness. Includes video distnibution amplifier 
with two video outputs. 


Tout (800) 645-0518 


in N.Y. State call 800-832-1446 


Fuel-oil savers 


what the fests show 


@ Ina field test of retrofit devices for oil-fired boilers and furnaces, 
Brookhaven National Laboratory evaluated vent dampers, retention- 
head burners, boiler-temperature programmers, setback thermostats, 
and flue heat exchangers. Most of the devices saved some fuel in 
most of the houses. Savings varied widely. 


By V. ELAINE SMAY 
66 gg nstall the Acme Fuel Buster on 
your heating system, and you can 
cut your fuel use by up to 30 per- 
cent.” Such commercials reach a 
crescendo about this time each year. 
It doesn’t take much skepticism to put 
more faith in the “up to” than in the 
“30 percent” part of the pitch. Still, 
you may wonder how much one of 
these devices might really save in 
your house. 

In a year-long field test sponsored 
by the Department of Energy, a team 
from Brookhaven National Labora- 
tory tried to answer that question by 
testing retrofit burners and add-on de- 
vices for oil-fired furnaces (hot-air 
heating systems) and boilers (hot- 
water systems). The specific goals: 


to provide an unbiased assessment of 
several types of widely marketed equip- 
ment, to monitor the fuel savings of 
the devices (and some combinations of 
devices), and to examine the variation 
in savings from house to house. 
Brookhaven, located on New York’s 
Long Island, contracted a local oil 
company to install the equipment. The 
Brookhaven team, headed by R. J. 
Hoppe and W. L. Graves, specified the 
generic types of equipment to be 
tested, and the oil dealer selected spe- 
cific brands and models (which remain 
confidential). Here's what they tested: 
Retention-head burners. These im- 
prove combustion efficiency because 
they produce a more stable, intensely 
mixed flame than conventional burn- 
ers, and they recycle some of the hot 
gases. These burners improve heat 


Fuel savers: what they saved, what they cost 


Heating 
system 


Retrofit device 


Savings (percentage) 
Minimum Typical Maximum 


Installed 
cost ($)* 


Retention-head burner 
(routine installation) 
Retention-head burner 
(optimal installation) 
Retention-head burner 
(optimal installation) 

and boiler-temperature 
programmer 
Retention-head burner 
(optimal installation) 

and vent damper 

Vent damper (with 
conventional burner) 

Flue heat exchanger 

(with conventional burner) 
Double-setback thermostat 
(with conventional burner) 
Double-setback thermostat 
and boiler-temperature 
programmer (with 
conventional burner) 
Retention-head burner 
(optimal installation) 
Retention-head burner 
(optimal installation) 

and vent damper 


Boilers 


Furnaces 


7 12 15 325 


16 18 22 410 


15 21 24 700 


410 


700 


*Based on fall 1983 prices in Long Island, N.Y.; prices vary by region. 


Each retrofit device (or combination) was installed in 17 to 28 houses. Savings 
were computed by comparing fuel use in the year of the retrofit with that of the 
prior year, correcting for weather changes and oil used for heating domestic 
water. Homes underwent no other energy modifications during the two years. 
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transfer by reducing soot formation, 
and they restrict convective airflow 
through the burner—and up the chim- 
ney—which reduces off-cycle losses. 

Vent dampers. These automatic 
dampers close the chimney when the 
burner is off so that heated air from 
the house doesn't flow to the outside. 
Brookhaven tested only the type that 
provides no bypass because lab tests 
indicated that they save more energy. 

Boiler-temperature programmers. 
These special controls sense outside 
temperature and modulate the tem- 
perature of the boiler water accord- 
ingly. The boiler operates at lower 
temperatures part of the time, which 
reduces the time the burner is firing 
and cuts stack and jacket losses. 

Flue heat exchangers. Mounted in 
the stack, these recover some of the 
heat from the stack gas while the 
burner is firing. Two types are in com- 
mon use: stack-gas-to-air exchangers 
and stack-gas-to-boiler-water ex- 
changers. The former can only heat 
the immediate area without special 
ducting; the latter work only with 
boilers, but the warm water can be 
distributed to the house through the 
existing circulation system. Only this 
type was tested. 

Double-setback thermostats. These 
let the homeowner select two temper- 
ature settings, each to be applied dur- 
ing two time intervals each day. While 
the thermostat is set back, the heat- 
ing system burns less fuel. 

To test retrofits on boilers, the oil 
dealer chose 200 homes with hydronic 
heat in a single tract. The houses, 
ranging in size from 1,560 to 2,530 
square feet, were of slab-on-grade con- 
struction and insulated with R-11 walls 
and ceilings. The oil dealer located 50 
houses (of varying construction) that 
used oil-fired furnaces (hot-air systems 
are rarer than hydronic in the area). 
The dealer had records of oil deliver- 

Continued 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Fuel-oil savers 


ies to each house for the year prior to 
the test. These. became the basis for 
computing the savings. 


What they found 


The table summarizes the findings, 
but the researchers emphasize the 
limitations of the test. For one thing, 
the sample is relatively small. Fur- 
thermore, in many cases, the range 
of savings for a given device was very 
broad (see “maximum” and “minimum” 
columns). The “typical” values given 
are the medians, not the averages. 

Retention-head burners were tested 


in two ways: Some were installed ac- 
cording to standard practice (labeled 
“routine installation” in the table); 
others were installed to maximize the 
energy savings (“optimal installation”). 
That included, among other things, 
cleaning the heat exchanger in the 
furnace or boiler, sealing air leaks in 
the combustion chamber, and fitting 
the new burner with a smaller nozzle 
than previously used. 

The difference in savings was sig- 
nificantly greater with the optimal in- 
stallation on boilers. On the furnaces, 
which were tested only with optimal 


AT AGLANCE, 
BEAUTIFUL. 


AT CLOSER LOOK, 
MUCH MORE. 


You'll see impeccable workmanship in every detail. Precision made porte. Hand 


honed, perfectly mated cutting edges. 


ine lustrous finish. Quality you can 


depend on for like-new service year after year. Quality at no premium in price. 
Tools by CHANNELLOCK. Send for free catalog. Channellock, Inc, Meadville, 


Pa. 1 
Tools by 


* 
who want the best. 


Channellock Pliers are American Made 
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installations, the savings were gener- 
ally lower than on boilers, and the 
minimum fell to a dismal zero. The 
reason: Furnaces have less thermal 
mass and offer less of an opportunity 
for reducing off-cycle losses. 

Boiler-temperature programmers, 
when tested with retention-head burn- 
ers, produced a typical saving only 
three percent above that which the 
new burner alone netted. That sur- 
prised the Brookhaven researchers. In 
lab tests using manual setback, they 
had measured a five- to six-percent 
saving. “We felt that savings would be 
better—on the order of eight to 10 
percent—with the programmers," says 
Richard Krajewski, the supervisor of 
the lab tests and a collaborator on the 
Brookhaven project. The manufacturer 
inspected the installations and con- 
cluded that the temperature sensors 
had been incorrectly placed. 

Flue heat exchangers netted less 
savings than most of the options, 
though they were the costliest single 
device tested. They were tested only 
on boilers with conventional burners. 
At the end of the test, oil-company 
technicians found a heavy accumula- 
tion of soot in the heat exchangers. 
“Frequent cleaning may have yielded 
a higher fuel savings," the Brookhaven 
report notes, “but at considerably 
higher maintenance costs." 

Double-setback thermostats were 
tested only in homes that were unoc- 
cupied during the day. Time and tem- 
perature settings were left up to the 
homeowners. Many homeowners had 
lowered thermostat settings manually 
each day in the base year, the report 
notes. Otherwise, savings might have 
been higher. Though the double-set- 
back thermostat was tested only with 
boilers, the results should be just as 
valid for furnaces, Krajewski points 
out, because they reduce fuel use by 
reducing heat loss from the house, not 
by modifying the heating system. 

The double-setback thermostat and 
boiler-temperature programmer were 
a winning combination—in the same 
ballpark as the retention-head burner 
(optimal installation). 

Before you consider buying any ret- 
rofit for your heating system, are there 
other steps you should take? "An an- 
nual cleaning and tuneup are proba- 
bly the most cost-effective things you 
can do,” Krajewski advises. “Removing 
soot and scale from heat-exchange sur- 
faces is crucial; often you can see dra- 
matic improvements. If an oil-fired 
heating system is poorly adjusted, 
cleaning once a year may not be 
enough.” And beyond that? “I think a 
retention-head burner is a must,” he 
replies. “It’s got the biggest bang for 
the buck.” us 


Fully Portable 


450 kits and products: solar hot 
water systems, all-in-one 16-bit com- 
puters, test instruments, amateur radio 
gear, self-study courses in computer lit- 
eracy and state-of-the-art electronics, 
energy conservation and home se- 
curity devices, fine stereo components, 
color televisions, automotive or marine 
aids, home conveniences, robots and 
more — things you've always wanted 
and needed, right now at low kit prices 
from Heath. 


For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 


Heathkit products are also displayed, sold and serviced at 65 Heathkit Electronic 
Centers” nationwide. Consult telephone directory white pages for location. 
"Operated by Veritechnology Electronics Corporation, a wholly-owned subsidiary 
Zenith Radio Corporation. 


Discover the fun of kitbuilding — it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits. 


SEND FOR FREE CATALOG 
Our colorful catalog is Free! If coupon is 
missing write: Heath Company, Dept. 
016-142, Benton Harbor, MI 49022. 


Heathkit Heath Company, Dept. 016-142 
Benton Harbor, MI 49022 
[| Send me the latest free Heathkit Catalog now. 4 
| want to “build in" the quality difference. “CS 


Name 


Address. 


City State. 


CL-764 Zip 


-Youre Entering - 
Whistler Country. 
We challenged Escort and won. 


Motor Trend, Aug. '83 "The Whistler Spectrum 
resides at the top of the list. A world class 
radar detector." 


Autoweek, Nov. '82 "The Spectrum is the 


> A T d 
most sensitive radar detector Autoweek has - : mee 
ever seen.” per Eer de 
BMW Roundel, July '83 '' - a M 
Escort has a true rival.At: i 4 
a winner." 4 
3 ERE BRUT 77 cid issue. 4 
: Prove that the Whistles*Spectrum wasn't 
c n 
"The results are in. Spectrum placed a triumphant first bith ignore, Autoweek, and BMW Roundel. And 
avery close second with Car and Driver (still scoring *1 most critical out of 5 categories*). 


We're not surprised. After all 3 out of 4 truckers hi n choosing Whistler since the first Whistler was built. 
And now the Whistler Spectrum beats everyone with "^u 
“Pollution Solution'"..A unique circuit that not only “stomps out" 
interference from other units, but it enhances sensitivity and eliminates 
falsing as it does so. 
Go ein the name America's truckers trust. And America's leading 
itors named *1. Start driving in Whistler Country. 
writing Controlonics Corp., 
*X band only 


Antifreeze valves 


for outdoor faucets 


@ Two thermostatically actuated valves that are designed to allow water circulation 
may prevent frozen pipes. Both are claimed to work automatically in freezing conditions 
and to shut off when the temperature rises above freezing. 


aa 


Valves screw onto outside faucets. No Freeze valve is at 
left; Freeze Valve is at right. Both prototypes have clear- 
plastic bodies. Cutaways show inside detail. Water in the 
No Freeze valve makes a short trip out tube near the top. 
Water circulates through Freeze Valve, exiting at bottom. 


NO FREEZE 


FREEZE VALVE 


FEMALE 


THREADS WASHER 


LIQUID-FILLED 
METAL BELLOWS 


PLastic—+ ‘CHAMBER 


BODY 


By MACK PHILIPS 


o you occasionally crack outdoor faucets to pre- 

vent frozen pipes in winter? If so, help may be 

on the way with two new valves designed to do 

the job for you. Attached to outside water faucets, 
which are then opened, the valves allow water to flow as 
the air temperature drops close to freezing, and they shut 
off when the temperature rises above freezing. Both valves 
have clear-plastic bodies housing a metal bellows that is 
attached to a piston or stem that moves up and down as 
the temperature changes. 

Freeze Valve (made by Freeze Valve Corp., Box 837, 
Nederland, Texas 77627) uses a bellows charged with a 
gas that the maker describes as a “modified, nontoxic 
refrigerant” to actuate a stem controlling the flow of 
water through the valve body. As the gas in the bellows 
contracts, the stem retracts, allowing water to meter 
through an O ring near the top of the body. This happens 
at 32 degrees F When the temperature goes up to 40 
degrees, the gas expands to the point at which the stem 
has moved back up enough to seal off the flow of water. 
You must adjust the two-piece Freeze Valve body for your 
location's atmospheric pressure. 

Instead of a gas, the No Freeze valve (made by No Freeze, 
Inc., 710 E. Dixon Blvd., Shelby, N.C. 28150) uses a ther- 
mostatic liquid that is contained in a smaller bellows and 
in a chamber below. A small hole connects the chamber 
and bellows; as the liquid contracts, the piston attached 
to the bellows retracts. At 32 degrees F, water passes 
through a slot in the piston and out through a small out- 
let tube on the side of the valve. The device is calibrated 
to shut off the flow at 34 degrees. Instructions call for 
fully opening the faucet after the valve is installed. Al- 
though the flow is just a trickle at 32 degrees, it increases 
to a steady stream at about 20 degrees. 

Freeze Valve responds mainly to ambient temperature 
when the water is not flowing. As water trickles down 
around the bellows, it tends to respond to the water 
temperature. The No Freeze valve reacts mainly to ambi- 
ent temperatures at all times because water does not reach 
the bellows or liquid chamber. 

Although the use of these valves should give an extra 
margin of protection, it would be unwise to use them as 
an excuse for having a vulnerable or substandard water 
system. Aside from No Freeze's statement that "its func- 
tional capacity will not extend to severe freezing condi- 
tions," instructions are silent on what is the low-end 
temperature. Furthermore, the effectiveness of the valves 
can be affected by things such as location, wind, snow, 
ice, and debris buildup. It is important to check the valves 
regularly to be sure the faucet is properly opened and 
that there is no foreign material on the screen or in the 
valve. The valves will not tolerate rusty or dirty water. 
Each valve is expected to cost about $17. us 
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By MIKE BARGO 


s I approached the stop sign, 

I noticed an icy patch on the 

street in front of the left side 

of my International Scout. 
Several cars had already spun their 
wheels on the ice, and it was polished 
to aslippery, glassy smoothness. I had 
recently installed one of the new Torsen 
(torque-sensing) differentials in my 
four-wheel-drive Scout, and this was 
a perfect opportunity to test the maker's 
claims. In two-wheel drive, I gently 
accelerated and began to turn. The left 
rear wheel was now on the ice, but it 


The strange geometry of 


Gleason's impossible 
differential 


@ Constantly responding to changing road conditions, this unique 
differential automatically varies the distribution of torque to a 
vehicle’s rear wheels. Result: two-wheel-drive traction approaching 
that of a four-wheel drive. It could make its Detroit debut in 1985. 


didn't slip. I pushed harder on the 
accelerator. The rear tires grabbed, 
and I maintained a perfect arc through 
the intersection as if there had been 
no ice at all. 

Throughout the winters of 1981 and 
1982, I never had to use four-wheel 
drive. The amazing improvement in 
my Scout's performance was due to the 
Gleason Torsen differential. This unique- 
ly designed differential applies torque 
to both rear wheels and distributes 
torque as required. It will deliver as 
much as 90 percent of the torque to 
one wheel, with 10 percent going to 
the other. 

The new differential has been prov- 


ing itself in vehicles ranging from 
Mario Andretti’s race car to the US. 
Army’s Jeep replacement. And Detroit 
is definitely interested. 

The way engine power is conveyed 
to the wheels by the drive train af- 
fects the way a vehicle gets traction 
on a road surface. Most of us know 
about the first two components of the 
drive train: the engine and transmis- 
sion. The third part—the differential 
—is not nearly as familiar. That part 
has traditionally been a major source 
of mysterious traction problems for 
many cars, 

To understand the characteristics of 
the Gleason differential, it is neces- 
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A Torsen-equipped tractor tows a B-52 
bomber. The unique differential is the 
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only unit capable of providing the 
torque bias needed to pull the half- 


million-pound aircraft with one wheel 
on ice and the other on concrete. 


sary first to review the “differential 
problem,” as engineers describe it. 

The problem stems from the basic 
nature of power-driven wheels on 
axles. The best way to propel a vehi- 
cle is with power to both wheels. But 
in many situations, the wheels are not 
turning at the same speed. For example, 
when a car makes a left turn, the in- 
side (left) wheel makes a smaller arc 
than the right wheel. The right wheel 
must travel farther, and the differen- 
tial must “differentiate,” or compen- 
sate, between these two arcs. If both 
wheels were solidly driven by the drive 
shaft (as on some dirt-track racing 
cars) and the vehicle took a sharp 
turn, the tires would skid, squeal, 
wear unevenly, and possibly throw the 
vehicle off a curve at high speed. Until 
now, there have been three basic ways 
to handle this problem. 

The first is the conventional differen- 
tial. In normal operation (driving in 
a straight line), it distributes torque 
equally to both wheels. But because 
of its internal gearing, it has a built-in 
preference for the wheel with less roll- 
ing resistance (traction). This allows 
the wheels to make turns, but it has 
traction drawbacks. A conventional 
differential can't tell whether you're 
losing traction on a slippery surface 
or turning. 

The "limited-slip" differential tries 
to overcome the conventional differen- 
tial's limitations. It's been offered as 
an option on many makes of cars for 
over two decades. Through the com- 
pression of clutch packs or the bind- 
ing of internal gears, limited-slips put 
about twice as much torque (engine 
power) on the wheel that isn't spinning. 
It’s an improvement insofar as it trans- 
fers torque to the wheel with the 
greater amount of traction. But lim- 
ited-slip types also have their problems. 

The clutch-pack limited-slip has a 
nasty habit of locking up at the wrong 
time: When you're cornering on a road 
in the rain or passing over slick sur- 
faces, for example. The reason: Some- 
times these conditions don't provide 
enough traction to compress the 
clutches. Limited-slips have other 
drawbacks: Clutches wear out, special 
lubricants are needed, fuel economy 
is reduced, tires wear faster, and the 
differentials themselves are noisy. 
Both the clutch-type and gear-type 
limited-slips have a time lag as the 
clutch packs compress or the gears 
bind. In addition, they have a safe 
maximum torque bias of only 2.5:1. 
That means they will provide one 
wheel with no more than two-and-a- 
half times as much torque as the other. 
They are also considered to be dan- 
gerous in front-drive passenger cars. 

The “locker” represents the third 


type of differential. It responds to 
wheel slip by locking in both wheels 
simultaneously. If one of the wheels 
can get a grip, this differential will 
pull you through. But traction is lost 
during turns, when the outer wheel 
must disengage to travel through a 
wider arc. It also can lock up at the 
wrong time, and it's not recommended 
for highway use. Its torque bias of 
100:0 is useful only in a limited num- 
ber of situations. This same charac- 
teristic can cause a safety hazard if 
one of the axle shafts breaks. 

The “differential problem” seemed 
an unsolvable one, and by the mid- 
1960s, the Society of Automotive En- 
gineers speculated that a differential 
that was capable of overcoming these 
drawbacks would require a computer 
that would fit within the confines of 
the differential. This would create a 
“fourth-generation” differential that 
could constantly monitor and distrib- 
ute torque to both of the wheels in all 


£t Gleasman's gear 
technology involved 
ideas that did not 
exist in traditional 
engineering books 99 


traction conditions. But there proved 
to be an easier way. 

The Gleason Torsen is a new type 
of differential, using a gear geometry 
never seen before in mechanical engi- 
neering. Gene Stritzel, engineering 
manager of Gleason Works' Power Sys- 
tems Division, calls it a *mechanical 
computer" Just as an automatic trans- 
mission constantly adjusts engine 
rpm to vehicle speed, the Torsen dis- 
tributes torque according to the de- 
mands of slippery surfaces, uneven 
terrain, and turns. 

The Torsen is the brainchild of Ver- 
non Gleasman from Cleveland, Ohio, 
an inventor and mechanical engineer 
who holds more than 100 patents. 

Gleasman realized that in all previ- 
ous attempts—the standard bevel-gear 
differentials, limited-slips, and lockers 
—the gear complex was designed to 
lock onto one side while sacrificing the 
other. The standard differential deliv- 
ers all the input power to the terrain 
side, then loses the engine side out to 
the spinning wheel when one wheel 
encounters a slippery surface. Limited- 
slips offer additional traction, but they 
have to "clutch out" the terrain side 
to lock in the engine. Lockers, the 
third type, completely sacrifice terrain 
changes to maintain engine power. 


“Putting the forces in the opposite 
side of the gear complex led me in the 
right direction," Gleasman says. In 
other words, he intended to lock onto 
the engine side to maintain engine 
torque at all times. A gear complex 
that would be flexible on the terrain 
side would allow the differential to 
maintain power on bofh sides of an 
axle while turning, without allowing 
one wheel to spin. 


Doing the impossible 


What was needed was a gear ar- 
rangement that would work in a one- 
way fashion. Years of experience pointed 
Gleasman toward the worm gear and 
wheel. Engineers have long known 
that the teeth of a worm gear and 
wheel can be cut at a helix angle such 
that the worm gear can turn the worm 
wheel, but the worm wheel cannot 
turn the worm gear. This is unlike 
more-conventional circular gears that 
can rotate each other. It's why worm 
gears and wheels are used in winches, 
in which the gear turns the wheel of 
the drum but the drum's worm wheel 
can't turn the gear—and the cables 
on cranes and hoists can't unwind. 

But to devise a worm-gear-worm- 
wheel arrangement that would fit into 
an automotive axle, Gleasman had to 
overcome many technical and engi- 
neering challenges: 

* Making the worm wheel smaller 
than the worm gear. 

* Understanding how these gears 
behave in a static condition. (Engi- 
neering handbooks contain formulas 
for worm gears and wheels only in dy- 
namic interaction.) 

* Designing the gears with as few 
as six teeth without undercut. (Engi- 
neering handbooks claim that it can’t 
be done.) 

* Working out a new stress analy- 
sis to understand the torque loads sus- 
tained by the gears. 

* Designing a new hob (gear-cutting 
tool for worm gears and wheels) to cut 
the new gears at extreme angles. 

* Designing new gear-cutting ma- 
chinery to make the gears. 

Virtually every aspect of Gleasman's 
new gear technology involved ideas 
that did not exist in traditional engi- 
neering handbooks. For example, en- 
gineering handbooks caution that with 
less than 14 teeth on a gear, severe 
undercutting results, undermining the 
teeth and weakening them. But Gleas- 
man says, “I can cut gears with six 
teeth and have a wider tooth section 
at the bottom than normal gears have 
at 30 teeth." 

No gear-cutting machinery existed 
that could cut the gears he designed, 
so he bought cutting machines and re- 

Continued 
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designed them and the hob to cut 
gears to his new requirements. “I use 
six teeth on the worm wheel of my dif- 
ferential, and because of its function 
(to stop wheel spin) it has to withstand 
almost twice the load of a conven- 
tional differential in the same space. 
The entire geometry of all the gears 
is changed so that no undercutting 
exists. All the gear formulas say you 
can't do it. All the handbooks say you 
cant do it.” 

Gleasman responded to those who 
shook their heads in disbelief, “You 
just can’t check my work with the tra- 
ditional formulas because I couldn't 
use that information to design the 
gears in the first place.” 


Gleasman goes to Gleason 


The differential’s first patent was 
granted in 1958, and Gleasman started 
to manufacture the differential as a 
sideline, using the same machinery 
used to cut the prototypes. 

Originally dubbed the Dual Drive, 
the unique differential was later man- 
ufactured by Triple-D Inc. of Cleve- 
land and was sold as an aftermarket 
accessory during the 1970s to owners 


of Toyota Land Cruisers, pickups, 
Chevrolet Blazers, other four-wheelers, 
and racing cars. Its success in that 
market prompted Gleasman to look for 
a company large enough to manufac- 
ture the device for Detroit and the 
world market. " 

He went to Gleason Works of Roch- 
ester, N.Y., in 1982. Gleason Works is 
the world's foremost authority on the 
engineering and manufacture of ring, 
pinion, and bevel gears used in differ- 
entials. Their machines cut 90 percent 
of the bevel gears used by auto mak- 
ers throughout the world. 

The Torsen is currently available as 
an aftermarket replacement. Retail 
prices range from $356 to $482. 

Installation of the Torsen is identi- 
cal to that of a conventional differential. 
Any competent mechanic or drive-line 
shop can do the work. To the price of 
the Torsen, add the cost of labor, 
bearings, and gaskets needed to switch 
differentials. Swapping can cost from 
$400 to $650 or more. No special 
adjustments, equipment, or tools are 
needed other than those required to 
swap a conventional differential. 

According to Gleason, the Torsen is 


Limited-slip dif- 
ferentials (top) 
have a clutch be- 
tween the differen- 
tial case and side 
gears. When the 
clutch is engaged, 
it limits movement 
between the case 
and side gears. 
This forces both ES 
axles to rotate 
with the case. Any 
time one wheel ro- 
tates faster than 
the other, torque 
is transferred. In 
a conventional dif- 
ferential(bottom), 
problems occur 
when one wheel 
losestraction. The 
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side gear of the 
wheel with trac- 
tion becomes sta- 
tionary. The differ- 
ential gears then 
rotate on their pin- 
ion shafts as they 
revolve around 
the stationary 
side gear. Power 
is then lost out the 
side with the least 
amount of trac- 
tion. The limited- 
slip locks the case 
and side gears to- 
gether to prevent 
this. 
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very easy to maintain. It requires only 
occasional gear-oil changes. Repairs on 
the unit, if required, must be done by 
the Gleason Works in Rochester. That's 
because the Torsen, although simple 
in design (it uses only eight moving 
parts), fits together like a Chinese 
puzzle: There's only one way to do 
it right. 

Ive had a Torsen in my Interna- 
tional Scout for two years with no 
trouble at all. Operation is still quiet 
and smooth. In addition to the in- 
crease in traction, the handling has 
improved enormously. 

In fact, dollar for dollar, the Torsen 
probably provides a greater traction 
improvement than any other aftermar- 
ket accessory. Because its torque bias 
provides 200 percent more traction 
than the best limited-slips, it will do 
more for traction than large tires, 
extra horsepower, or high-lift suspen- 
sion kits. 

Who's using it 

Response to the new differential has 
been enthusiastic from a number of 
quarters. Mario Andretti used one at. 
the Indianapolis 500 in his Newman- 
Hass T-700 Lola. Actor-driver Paul 
Newman installed a Torsen in his Bob 
Sharp Datsun. During the 1982 rac- 
ing season, Newman had the most suc- 
cessful record of his driving career. 

Production sports cars, like racing 
cars, also have stringent handling and 
torque demands. The limited-produc- 
tion Vector, a California-built, 600- 
horsepower, $150,000 sports model, 
uses the Torsen. 

Import-auto makers are also inter- 
ested in the Torsen. Maserati , for 
example, submitted the differential to 
every test it could think of, including 
3,800 miles of the roughest roads in 
Italy. Its decision was to make the 
Torsen standard equipment on its 300- 
horsepower Quattroporte and on the 
Bi-turbo sports car. 

The Army's new all-purpose Jeep 
replacement, the High Mobility Mul- 
tipurpose Wheeled Vehicle [“HMMWV,” 
PS, June '82] will use two Torsens, one 
in each axle. Before it was accepted 
by the Army, the HMMWV and the 
Torsens in each of the vehicle's two 
differentials were subjected to a 20,000- 
mile off-road endurance test on rug- 
ged terrain. Engineer Tjong Lie, of 
AM General, an American Motors 
division, has worked on the HMMWV 
project since 1979. He described some 
of the advantages that the Torsen 
offers. ^First, it differentiates all the 
time at any torque and speed. Second, 
it doesn't require any special lubri- 
cants or adjustments, as do clutch- 
pack differentials. Third, the bias ratio 
can be increased from the initial 3:1 
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How it works 


In the Torsen, as in any other differential, the 
power of the engine is transferred to the dif- 
ferential housing via the ring gear. The Torsen 
then uses pairs of worm wheels (from two to 
three pairs, depending on the size of the 
differential) mounted on the differential hous- 
ing to turn the worm gears splined to the axle 
shafts. The left worm wheel of each pair turns 
the left axle shaft, and the right worm wheel 
of each pair turns the right axle shaft. 
Because the worm wheel cannot turn the 
worm gear, it locks on the gear and turns the 
axle shaft, propelling the vehicle forward. The 
right and left axle shafts (and right and left 


WORM GEAR 


wheels) turn simultaneously. Each wheel then 
rotates at the same speed. 

However, when the vehicle makes a turn, 
each wheel rotates at a slightly different rpm. 
For instance, during a left turn, the left wheel 
will slow down by two rpm, and the right wheel 
will speed up by two rpm. One axle shaft al- 
ways slows down at the exact rate that the 
other one speeds up. This difference in rpm 
is transferred to the worm wheels (because 
the worm gear on the axle shaft can turn the 
worm wheel and equalize the other side via 
the 1:1 spur gears, which act as balancing 
gears). So the engine is “locked” or engaged 
on the axle shafts, while allowing for differ- 
ential action when negotiating turns. 
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to provide additional traction. Finally, 
it has the lowest possible weight for 
its size.” 

The Torsen could make its Detroit 
debut during the 1985 model year. 
“Some of our units have already passed 
the qualifying tests of one auto maker,” 
says Paul Dandrea, vice-president and 
general manager of Gleason Works’ 
Power Systems Division. One thing 
that makes the Torsen differential so 
attractive to Detroit is that it can 
function in the same transmission 
fluid used by both automatic and 
manual front-drive transaxles. Ws] 
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S-10 Maxi-Cab shown with available rear 
jump seats and required front bucket seats, 


CHEVY S-10 MAXI-CAB. 
IT LIVES UP TO ITS NAME. 


Ford and Dodge offer nothing like Chevy S-10 Maxi-Cab. m & 
And Datsun's King Cab doesn't begin to compare in: - 
Maxi-room. Up to 50% more in-cab storage space 
behind the seat than Datsun. 

Maxi-towing. 3,000 lbs. more than Datsun on 
2WD models with available V6 and Trailering Special Package. 
Maxi-power. A V6 is available, Datsun doesn't offer one. 


OFFICIAL U.S. 


CARS AND TRUCKS Maxi-4x4. Revolutionary Insta-Trac, standard on S-10 Maxi-Cab 4x4, 
WE Modi lets you shift from freewheeling 2-wheel drive to 4-wheel-drive 
GAMES High and back again at any speed. You can't do that with Datsun. 


Maximize your truck value with a tough Chevy S-10 Maxi-Cab. 


Sarajevo 84 Some Chevrolet trucks are equipped with engines produced by other GM divisions, subsidiaries, or affiliated 
tem" companies worldwide. See your dealer for details. Let's get it together. .. buckle up. 


CHEVY TOUGH IS TAKING CHARGE J Tnucs d 


Whats News 


Popular 


Science 


That peculiar-looking chopper on the 
cover illustrates an overwhelming fact 
of life these days: Technology is ad- 
vancing at an incredible rate. The 
craft is one possible version of a new 
helicopter the U.S. Army hopes to start 
building in the next few years. The 
basic design decided on now should be- 
come the Army standard well into the 
21st century. 

As you can see, the new design 
doesn’t look like just a reworking, a 
refinement of present-day choppers. It 
will make use of all kinds of new 
technologies, from fiber-optics control 
signals to composite, nonmetal rotors. 
As Chuck Miller explains in the arti- 
cle in this issue, the technology is so 
revolutionary that the entire method 
of design has to be different, too. In- 
stead of designing the basic airframe 
first, designers are figuring out what 
to put in the cockpit first because the 
complex control systems will shape the 
cockpit and the way the pilot reacts 
to the plane—and vice versa. The rest 
of the craft will then be designed to 
meet the requirements of the first 
design. 

Miller had a tough assignment in 
writing this piece, mainly because the 
helicopter doesn't exist yet. In fact, the 
design requirements haven't even been 
set. But in talking with Army repre- 
sentatives and engineers for the aero- 
space companies working on the de- 
sign, he was able to piece together 
some ideas of what the copter might 
look like and how it would solve a 
number of tough problems. Miller's ar- 
ticle gives all of the details; it also 
gives a glimpse into the arcane world 
of helicopter design and shows how the 
whole process works. 

The cover painting is by artist Terry 
Ryan. This is his first cover for PoPULAR 
Science, and we'd like to welcome him 
to the magazine. 


New eye in the sky 


The Infrared Astronomy Satellite 
(IRAS) [PS, Dec. '83] continues to 
make startling discoveries. Vast new 


dust clouds of wispy appearance have 
been spotted in deep space. Because 
of the way the clouds look, astrono- 
mers refer to them as infrared cirrus 
clouds. Many new comets have been 
found to be circling Earth, most too 
dim to have been discovered with opti- 
cal instruments. The formation of 
stars in the Milky Way has been found 
to be a far more common occurrence 
than previously thought. Many here- 
tofore unknown galaxies have been 
found. They are apparently putting 
out huge amounts of energy in the in- 
frared spectrum and relatively little 
as visible light, which is the reason 
they hadn't been observed before. 

The satellite is giving astronomers 
an entirely new view of the heavens, 
“as significant as the new perspective 
obtained of Earth when Apollo astro- 
nauts first viewed the planet in its 
entirety" says Nancy Boggess, IRAS 
project scientist. 


Plastic tires 


A European company has announced 
that it will begin marketing tires 
made of injection-molded polyurethane 
in both the United States and Europe 
this year. Some 15,000 tires will be 
made in 1984; a plant with a one- 
million-unit capacity will be built in 
Austria to be ready by 1985. 

Tire companies have been dream- 
ing about plastic tires for many years. 
But despite many attempts, it has 
been only recently that apparently 
successful tires have been made, as re- 
ported in PoPULAR Science by Stuart 
Marshall last April. The big advan- 
tage to plastic tires is that they would 
be far cheaper than rubber tires be- 
cause they're so much easier to make. 
A spokesman for LIM Kunststoff Tech- 
nologie GmbH said the tire-making 
equipment is 50 to 65 percent cheaper; 
energy costs are 37 percent less; and 
800 workers in the new plant can pro- 
duce as many tires as 1,800 can in a 
conventional plant. 

The new tire will have steel-wire 
beads, just as conventional tires do, but i 


no plies. Instead, there is a Kevlar di- 
mension-control belt between the car- 
cass and the tread, which are molded 
of two different plastics. The tires run 
cooler than rubber tires because there 
are no fabric plies to work against 
each other and build up heat. They 
also weigh somewhat less and, claims 
the manufacturer, will be long-wear- 
ing, averaging 60,000 to 65,000 miles. 
Will they replace rubber tires? You 
could probably get an argument over 
that, but the manufacturer predicts 
that it will happen in about 20 years. 


New auto engine coming? 


Nope. Not according to a group of ex- 
perts who recently made their predic- 
tions before a meeting of the World 
Petroleum Congress in London. The 
experts, Dr. David E. Cole, director of 
the Office for the Study of Automo- 
tive Transportation at the University 
of Michigan, and Dr. Donald J. Patter- 
son, professor of mechanical engineer- 
ing at UM, said that all of those ex- 
otic engines we've been hearing about 
just aren't going to make it—at least 
not in this century. Gasoline and die- 
sel engines will power automobiles 
through the end of the century. In-line 
four-cylinder engines will predominate 
by 1990, but a significant fraction of 
cars on the road will have six-cylinder 
engines. By 1990 a substantial num- 
ber of cars will have diesel engines, 
and 15 percent of gasoline engines and 
25 percent of diesels will be super- 
charged or turbocharged. 

Among the advances Cole and Pat- 
terson see coming between now and 
the year 2000: increasing use of light- 
weight materials, more electronics in 
the form of sensors and actuators, bet- 
ter fuel-injection systems, and ad- 
vanced combustion-chamber design. 
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The design war behind the Army’s 


SUPERCHOPPERS 


@ The Army is working to design a new helicopter that will fly faster, be more 
maneuverable, carry more-effective weapons, operate more reliably, and require service 
less frequently. It will make use of many advanced technologies and may not even look 
like present-day helicopters. In fact, it will be so different that it will have to be designed 
and built in an entirely new way—with the cockpit receiving first priority. 


By CHARLES A. MILLER 
Paintings by Gene Thomas 


he helicopter has been used in 
combat since World War II. It 
originally was cumbersome, slow, 
and vulnerable, but it promised 
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bigger and better things. Now, of 
course, it’s an indispensable part of 
the US. military. To a casual observer 
the helicopter may not seem greatly 
altered since its early days, but it’s 
had many evolutionary improvements, 
especially in reliability. 


A quantum change, however, is in 
the making. The Army is getting 
ready to build a helicopter—the LHX 
(light helicopter experimental)—for 
the 21st century. It may well be the 
biggest helicopter program in history, 
costing upward of $30 billion. As many 

Continued 
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New ideas for helicopters of 
- che future include à hybrid" 


1 that combines wings 
|! and rotor (opposite page). 
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the helicopter is hover- 

3 ing the ‘wings would rotate™ ` 
down 70 degrees. Also under 
consideration are a tilt-rotor 
design (above), which would 

"increase the craft's maxi- —— 
mum speed, and an advanc- 
ing-blade concept machine 

| (at right and below), with 

: counterrotating blades and ~~ 
no tail rotor. 


as 15,000 of the birds may be built: 
4,000 to 8,000 for all the branches of 
the military, the rest for civilian appli- 
cations. The LHX will come in two 
versions: a scout/attack machine and 
a utility model. 

Why is the Army so hot for a new 
chopper? Recently, U.S. defense strat- 
egists revealed a vision of the future 
called the Air-Land Battle 2000 con- 
cept, a plan that foresees major prob- 
lems for American forces at the turn 
of the century. It contends that the 
forces we may face in the next cen- 
tury will be numerically superior, and 
that fighting could take place in all 
sorts of weather, in sand and dust, at 
high altitudes on hot days, over pro- 
tracted periods with limited opportun- 
ity for resupply, and with a pressing 
need for rapid maneuverability. The 
new helicopter may have to survive di- 
rected-energy weapons (such as lasers 
and laser-targeting devices), chemical 
and biological attack, and nuclear 
radiation. It would need to be light- 
weight, fast, and maneuverable so it 
could be easily deployed and effective 
against any anticipated threats. 

What kind of bird can meet all these 
qualifications? To get an idea of what 
the new craft will be like, I talked 
with military-aviation analysts and 
representatives of the nation’s helicop- 
ter companies. I wanted to learn how 
they would design a helicopter that 
would meet all the requirements laid 
down by the Pentagon. 

From the outside, it will probably 
more closely resemble something from 
Star Wars than the machine that has 
appeared on television since the Viet- 
nam War. It will be an amazing blend 
of technologies that are only now 
being developed, including voice recog- 
nition, computer-assisted fly-by-light 
controls, and wild rotor designs. 


Computerized bird 


The new helicopter will be loaded 
with computers. In fact, you wouldn't 
be far off to describe it as basically a 
computer—but one that takes off and 
flies. That accounts for the surprising 
fact that one of the competing compa- 
nies in the current design competition 
—called ARTI, for advanced rotorcraft 
technology integration—is IBM. The 
others are the more-to-be-expected 
aerospace giants: Hughes, Bell, Sikor- 
sky, and Boeing Vertol. 

The road to the new helicopter is 
long and complex. Design and perfor- 
mance specifications have to be worked 
out, and because the studies are in an 
early stage, each company has a dif- 
ferent idea of what the ultimate bird 
might look like. The paintings you 
see with this article show some of 
their ideas. 
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Perhaps the most revolutionary thing 
I learned was that the new craft is 
being designed in a completely new 
way. Most flying machines are de- 
signed by aerodynamicists, who design 
the wings or rotors, fuselage, engines, 
and other elements to give the desired 
flight characteristics. They add con- 
trols to give maneuverability. Then 
they build in a front office, where the 
pilot sits and manipulates the controls. 

The new helicopter won't be built 
that way. Everyone agrees that the 
new ship will interact with the pilot 
in a way not far from mind reading. 
Thus, the starting point for the design, 
which is what ARTI is all about, is 
the cockpit. Once it has been decided 
how the pilot and his systems will 
interact, the rest of the craft—from 
rotor to fuselage—can be designed 
around the control package. 

And a remarkable package it will 
be. Take an imaginary flight in this 
advanced new craft. You are the pilot. 
As you sit at the controls, an amaz- 
ing array of flashing lights, CRTs, and 
digital readouts dances before your 


££ The cockpit would 
take data from the heli- 
copter's sensors and 
show the pilot the saf- 


est route to fly 55 


eyes. You pull the joy stick mounted 
on the armrest—instantly, quietly, the 
chopper pops off the ground. 

Though a night fog shrouds the 
landscape, it’s high noon on your cock- 
pit displays. Powerful computers syn- 
thesize images from various TV and 
infrared inputs, simultaneously dis- 
playing a panoramic view and criti- 
cal information about the helicopter’s 
engine, controls, and weapons. You 
speak, and computers that recognize 
your voice do your bidding. You direct 
your gaze to a faraway light, and the 
fire-control system takes notes on its 
distance and direction. You're flying 
a machine that anticipates your wish- 
es and responds immediately upon 
command. 

Your fanciful flight is probably not 
far from future reality. The LHX will 
be highly automated. “The cockpit on 
the LHX will allow a pilot to fly nap- 
of-the-earth [follow the terrain a few 
feet off the ground],” Ray Swindell, di- 
rector of U.S. government marketing 
at Bell Helicopters in Fort Worth, 
Texas, told me. “It would, at the same 
time,” he continued, “give the pilot 
threat-avoidance information, tak- 
ing data from all the helicopter's 


sensors, and show the pilot the safest 
route to fly—clear of all potential 
enemy threats." 

Because of the high level of auto- 
mation, the LHX may be flyable by 
one person. A single-pilot helicopter 
would be expensive to produce, mainly 
because of the costly machine intelli- 
gence necessary to handle the work- 
load. But as Dean Borgman, director 
of research and development at Hughes 
Helicopters in Culver City, Calif., told 
me, "You have to figure in the life- 
cycle cost, too. For a one-person cockpit, 
the Army will have to train, feed, and 
house only half as many pilots. Add 
that up over 40 years and it's a tre- 
mendous saving." 

How will some of the other prob- 
lems anticipated on the future battle- 
field be faced? One problem is likely 
to be the electromagnetic pulse from 
a high-altitude nuclear blast, which 
sends out high-energy electromagnetic 
storms that can play havoc with solid- 
state digital electronics. An idea sug- 
gested as a possible countermeasure 
is fly-by-light controls: Signals to 
flight-surface actuators would travel 
over fiber-optic cables, which would 
make the sophisticated digital com- 
mand systems immune to electromag- 
netic interference, even from a nuclear 
blast. 

What of the airframe itself? The 
LHX must be highly maneuverable 
and able to carry six troops or 1,000 
pounds of armaments and still be 
tough and supportable. The answer? 
Extensive use of composite materials. 
According to Borgman, “Fibrous com- 
posite materials—graphite, Kevlar, 
and others—will make up the primary 
structures of the LHX. These materi- 
als are lightweight, better able to sur- 
vive on future battlefields, and more 
crashworthy.” Even the helicopter’s 
rotor—the blades and the hub—could 
be made of composites. 

Composite materials, of course, could 
help make the LHX more difficult to 
see on radar. In fact, there will be a 
lot of stealth technology in the bird 
[PS, Feb. ’83]. But right now, these 
techniques are closely guarded secrets. 


Futuristic battlegrounds 


A battlefield maxim that dates from 
the Civil War will still be true in the 
future: Events are more likely to be 
favorable for the side that “gets there 
fustest with the mostest.” The Army 
will have to deploy quickly with as 
much firepower as possible. The LHX 
will do that through new rotor designs 
that make high speeds possible (“high 
speed” in the helicopter world is 200 
to 300 knots). 

A hybrid concept (shown on the 

Continued on page 132] 


You enter Aquashel through a top-hinged door with gas- that stabilizes in choppy water. The smooth, aerodynamic 


lift springs. Draft is less than six ft., including a ballast tank 


Home on fhe water 


shape can withstand winds of up to 100 mph, it’s claimed. 


@ Segments of fiberglass and polystyrene foam compose Aqua- 
shel, a 500-sq.-ft. capsule that contains bath, galley, and sleeping 
for six. Electricity, water, and waste disposal are via shore connec- 
tions; the cost, including air conditioning, is $40,000 to $90,000. 


Inside the Aquashel is a large lounge 
with panoramic view, galley, and bath. 


By DAVID SCOTT 


LivERPOOL, ENGLAND 


the Martians have landed. But 

that blue and white ellipsoid 
is not a UFO: It’s Tony Gilbert’s de- 
sign for a leisure home. 

Aquashel is a 29.7-foot-diameter fi- 
berglass pod with two or three cabins 
and up to six berths. There’s 500 square 
feet of space plus lockers for storage. 

Architect Gilbert designed Aquashel 
for easy production, transport, and on- 
site assembly and launching. The hull 
consists of 20 pie-slice segments with 


isitors to the waterfront here 
V:s be forgiven for thinking 


rigid polystyrene foam sandwiched be- 
tween curved fiberglass skins. These 
provide a lightweight, rigid structure 
with good insulating properties. Floor 
segments of similar construction are 
also standardized parts, as are wall 
partitions. Factory-made sections are 
packed in a container for shipment to 
the buyer’s waterfront site. At the site, 
they’re bolted together on a jig, and 
the completed assembly is launched 
by crane or down a slipway. 

Gilbert envisions the capsules clus- 
tered as floating villages in resort 
areas. There would be shore connec- 
tions for utilities, and waste disposal 
would be by a vacuum system. W5] 
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IBM's PCjr 
—was it worth the wait? 


@ Now IBM's family of computers includes a family computer, the PCjr. Junior uses the 
same 16-bit microprocessor and operating-system software as the IBM PC and XT, so it 
can run most of the same programs. It even has some capabilities that its business-oriented 
brothers lack, but it is limited in RAM and floppy-disk memory and uses a smaller keyboard. 
Junior comes in a cartridge-only “entry” model or an “enhanced” model with disk drive. 
Despite its steep price, PCjr is expected to shake up the home-computer market. 


By DANIEL RUBY 


o my left, a swarm of video in- 
sects buzzed down Main Street. 
To my right, a video skin diver 
narrowly eluded a shark’s jaws. 
All around, electronic sound effects 
bounced off the walls as fascinated 
players jerked their joy sticks. 

No, I wasn't visiting my neighbor- 
hood arcade. I was standing in a gray- 
carpeted, diffusely lighted presentation 
room in IBM’s plush new high-rise 
headquarters in New York City, where 
the company’s much-rumored Peanut 
home computer had just been officially 
unveiled as the IBM PCjr. Not all the 
20 or so Juniors set up in the room 
were running game software; others 
displayed educational programs or 
“productivity tools” such as word- 
processing, budgeting, and telecommu- 
nications software. Yet the striking 
impression was that IBM—famous for 
its button-down, no-nonsense image 
—was now playing games. 

Although the PCjr marks the first 
time the computer giant has entered 
the consumer mass market, nobody m I 
thinks IBM is playing games withthe Junioris at home in 
corporate bank account. Financial an- many guises. Above: 


alysts who follow the microcomputer pried MM CS 
industry expect Junior to be hugely — puittin p rede 


successful, even to the point of return- teaches users how to 
ing stability and profitability to the use the keyboard. On 
entire depressed home-computer mar- the facing page, the 
ket (see box: “Ballast ina stormy sea”). “enhanced” PCjr 

But what kind of beast is the PCjr? runs Multiplan (top), 
Does it deserve the reverential respect 8 business - oriented 
it instills in consumers and competi- Spread sneer pras 
tors? Is it a good buy for home users, Word (bottom), ES 
or can they find comparable perfor- énEy Aue Word pee 
mance at a lower price? cessor. PCjr's two 

I must emphasize that I have used pieces (right) can be 
the PCjr only for several hours dur- packed in a suitcase 
ing its New York debut. They have for travel or storage. 
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since been sent to authorized IBM 
dealers for in-store demonstrations, 
but they will not be available for sale 
until February or March. (PS will do 
side-by-side comparisons of PCjr and 
competing systems in an upcoming 
issue.) Nevertheless, conclusions can 
be drawn. 


Friendly little brother 


“Technically, there is nothing revo- 
lutionary about it,” says Esther Dyson, 
publisher of the influential industry 
newsletter RELease 1.0. “But it is an 
amazingly friendly little machine that 
will take the fear out of computers for 
first-time users.” 

Junior has at least two other things 
going for it. Because it uses the same 
Intel 16-bit microprocessor and Micro- 
soft operating system as its big broth- 
ers, the IBM PC and PC XT, it will 
run most programs written for those 
leading business machines (the limi- 
tations are discussed later). The other 
big advantage is the three initials on 
its nameplate, letters that, in the 
minds of many, represent quality, 
reliability, and an assurance that the 
company will be around for as long 
as the computer is. 

Those weighty letters may also ex- 
plain the hefty numbers on the price 
tag. At $669 for the base model and 
$1,269 for an expanded version, the 
PCjr is hundreds of dollars more ex- 
pensive than computers made by Com- 
modore, Coleco, and Atari. In fact, it’s 
in the same range as Apple’s best- 
selling Ile. And neither of the Junior's 
prices comes close to buying a com- 
plete system: A monitor, printer, soft- 
ware, and even simple cables and con- 
nectors are all extra. An order form 
for "suggested configurations" from 
IBM Product Centers lists hardware 
packages to $3,000 and beyond. (A 
starter system for game playing on 
your TV set will run about $900; a 
basic word-processing setup with a 
thermal printer—and still using your 
own TV—is twice that.) Those are 
numbers that will put the system out 
of reach of many family budgets. (“The 
great unbundling” box shows how the 
dollars might add up.) 

But a great many other families, 
schools, and even some businesses will 
stretch their budgets to afford the 
PCjr. Dyson expects that as many as 
500,000 units will be sold in 1984. 
Let’s look more closely at what buyers 
will get. 

Junior comes in two parts: the “sys- 
tem unit” and keyboard. The system 
unit of the $669 version—IBM calls 
it the “entry model”—includes the 
microprocessor, 64K of RAM memory, 
64K of ROM (containing a version of 

Continued 
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BASIC and a tutorial program), two 
slots for program cartridges, and an 
assortment of connector ports for ac- 
cessories such as a cassette player, se- 
rial printer, joy sticks, and a light pen. 
Built into the system circuit board are 
capabilities for 16-color graphics and 
three-voice sound that are said to be 
more advanced than those of the IBM 
PC. In this configuration, the com- 
puter can display only 40 columns of 
text on a television set or monitor. 
The “enhanced” model adds a disk 
drive, 64K more user memory, and an 
80-column display to the same unit. 
Except for the circuit-board slots for 
the added memory and disk-drive 
controller, only one expansion slot 
—for an internal modem—is provided 
inside the unit. An expansion bus al- 
lows other peripherals to be added 
outside, but IBM offers only one add-on 
board—for a parallel printer—to con- 
nect to the bus. Presumably, other 
manufacturers will offer other add-ons 
—such as more memory or a second 
floppy- or hard-disk drive—but IBM 
has not made this easy. For example, 
the internal power supply is insuffi- 
cient to run a second disk drive. 


The entry and enhanced models 
both use the same 62-key cordless 
keyboard, which communicates with 
the computer via infrared signals. 
This optical coupling works from up 
to 20 feet away, though the keyboard 
must be aimed toward the computer 
from an angle of not more than about 
10 degrees from perpendicular. A key- 
board cable is available as an option. 

The keyboard lacks the numeric pad 
and dedicated function keys of the 
IBM PC's 83-key keyboard. Also, its 
rubber-topped keys use a different 
kind of electrical contact that does not 
yield the full travel and crisp click of 
the PC's keys. 


First reactions 


The keyboard and system unit have 
both come in for some early criticism. 
I spoke with product manager Dave 
O'Connor to find out why IBM lim- 
ited Junior's expandability and se- 
lected the small keyboard with rubber- 
domed keys. 

He told me that the Junior was de- 
signed so it could be sold at “the low- 
est cost, yet still be compatible with 
the PC family" According to O'Connor, 


A software gold mine 


Education 
Adventures in Math 
Arithmetic Games 
Bumble Games 
Bumble Plot 
Juggles' Butterfly 
Monster Math 
Turtle Power 


Cartridge Productivity tools 
BASIC Dow Jones Reporter 
Crossfire EasyWriter 
Mine Shaft FileCommand 
Mouser Home Budget, jr 
ScubaVenture HomeWord 
Multiplan 
Personal Comm. Manager 
Personal Editor 
Entertainment pfs:FILE 
Adventure pfs:REPORT 


Adventure in Serenia 
Animation Creation 
Casino Games 
Strategy Games 


VisiCalc 
Word Proof 


Professional Editor 
Time Manager 


Languages and utilities 
BASIC Compiler 

Logo 

Macro Assembler 
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“a single disk drive and 128K of mem- 
ory met that requirement. 

“Ease of use was also a prime fac- 
tor with the keyboard. With the infra- 
red couple, users can sit down in an 
easy chair and play a game from 
across the room. The type and num- 
ber of keys were dictated by the infra- 
red design, because a self-contained 
keyboard has to be powered by batter- 
ies. Therefore, the electronic technol- 
ogy is different.” 

O'Connor emphasizes that the key- 
board is able to perform all the func- 
tions of the PC keyboard. To activate 
them, however, users may have to 
press a sequence of two or three keys 
instead of one. However, all the keys 
are programmable, so software writ- 
ten for the PCjr can redefine the keys 
to perform any desired function. A 
cardboard overlay to relabel the keys 
would be supplied with such programs. 

More significant than the particu- 
lar details of the hardware is that all 
the details are openly published. This 
same strategy established IBM’s domi- 
nation of the business market because 
the company was willing to tolerate a 
parade of PC imitators in return for 
the bounty of independent software 
that made the computer so attractive 
to users. 

In Junior’s case, IBM published the 
technical specifications in December 
with the expectation that the flood of 
outside hardware and software would 
begin flowing just as the computer was 
reaching stores. According to analyst 
Clive Smith of The Yankee Group, the 
strategy will likely work again. 

“Anything and everything you can 
think of will be available,” he said. 
“Even if the PCjr doesn't take a domi- 
nating market share, its owners will 
be more affluent than owners of other 
home computers. There will be plenty 
of entrepreneurs looking to make their 


fortunes satisfying the demand for 
software and peripherals.” Smith ex- 
pects that there will be PCjr clones 
as well, but that they will take longer 
to hit the market. 

There is plenty of software available 
right now for Juniors equipped with 
a disk drive. (See. “A software gold 
mine” box for a listing of programs 
sold and supported by IBM.) For now, 
there is no applications software avail- 
able on cartridge; until there is, entry- 
model Juniors will remain little more 
than glorified game machines. 

I was able to try out some of the 
new disk-based software at the press 
introduction. Both the new word-pro- 
cessing program, called HomeWord, 
and a modem-control program called 
Personal Communications Manager 
seemed to offer every conceivable fea- 
ture in formats that were easy to learn 
and use. HomeWord uses graphic im- 
ages to represent possible functions; 
;you select these using the keyboard 
or a joy stick (no mouse is available). 
The control program has multiple 
menus to guide users through the pro- 
cedures for sending electronic mail or 
logging on to a data-bank service. 
Both programs have provisions for ex- 
perienced users to bypass the menus 
for faster operation. 

Limits of compatibility 

Although the PC and PCjr are most- 
ly compatible, there are some caveats. 
First, Junior uses a new version of the 
operating system PC-DOS (the mas- 
ter program that controls the data 
flow from disk to computer). PC users 
will need the update to run PCjr 
programs. Second, PCjr programs that 
make extensive use of its graphics or 
sound capabilities—HomeWord, for 
example—will not run on a PC. Third, 
programs written for the PC that re- 
quire more than 128K of memory or 


two disk drives will not run on Junior. 
An example is the popular business 
package Lotus 1-2-3. 

IBM's O'Connor is not concerned by 
such minor incompatibilities. “As the 
newest and lowest-price member of the 
PC family, PCjr doesn't have to do ev- 
erything that the PC and PC XT can 
do," he said. Despite this, one of the 
target markets for the PCjr is busi- 
ness people who use an IBM PC at 
the office. They will be able to take 
work home and interchange disks 


Ballast in a stormy sea 

It might have been a catastrophic fire or an 
upset election. Reporters elbowed each other 
for a closer look. Others dashed to phones to 
call in reports. TV lights glared while official 
spokesmen offered sober pronouncements. 
Pandemonium reigned. 

But the subject of this media barrage was 
not a matter of life and death or of war and 
peace, rather a surprisingly modest home 
computer. For months, speculation about 
IBM's rumored Peanut computer had run wild 
around the personal-computer industry. De- 
pending on whom you talked to, it was either 
little more than a toy or was more advanced 
than the IBM PC. Either it would flood stores 
by Christmas, or it didn't exist at all except 
as a company disinformation campaign. On 
November 1, rumor became reality. 

The PCjr entered an industry that was in 
disarray. Record losses, bankruptcies, and 
Stock-market plunges had hit computer man- 
ufacturers of all types and sizes. Almost every 
day brought more bad news, culminating the 
week before IBM's announcement with the 
decision by Texas Instruments to cut its gi- 
gantic losses and quit the home-computer 
business altogether. The week after IBM's 
announcement, something unprecedented 
happened: Atari and Coleco both raised 
prices. By its mere presence, IBM had brought 
stability to a floundering market. 

"People have finally wised up and decided 
to stop killing themselves," says industry ob- 
server Esther Dyson. “With IBM in the game, 


The great unbundling 

Item Price ($) 

Diskette drive 480° 

64K memory and display expansion 140° 

Color display 680 

Color-display cable 20 

Connector for TV display 30 

Compact printer 175 

Compact-printer adapter 40 

Graphics (parallel) printer. 595 

Parallel-printer ada 99 

Graphics-printer cable 55 

Internal modem 199 

[e rd 2 

Cassette cable 30 

Seralderice cable Ej 

ng case 

FEDOS dn 65** 

BASIC cartridge T5 

* For entry model only; ** required to run many software packages 

— d 

IBM peripherals here are easy to add to PCjr. Left to right: 
Compact printer produces 80 columns of draft-quality print 
on thermal paper; modem board fits inside computer, needs 
no telephone; pair of joy sticks permits two-player games. 


from machine to machine, but they 
will have to leave their most complex 
spread-sheet and data-base programs 
at the office and their most dynamic 
sound and color programs at home. 
So what kind of a beast is PCjr? It's 
a powerful, easy-to-use, and expensive 
home computer with a large base of 
software. Does it deserve reverential 
respect? Probably not. Can consum- 
ers find comparable capability at a 
lower price? Absolutely. Will they buy 
the PCjr? In record numbers. us 


it's a more rational market. Consumers who 
have been holding off for two years because 
the prices kept coming down will realize that 
now is the time to buy" 

But they won't all buy IBM. For whatever 
reasons, the company may have missed the 
chance to completely overwhelm the market 
by positioning PCjr as a high-end, elite 
product. The consensus of analysts is that 
the other home-computer manufacturers 
— Apple, Commodore, Coleco, Radio Shack, 
and Atari—will still find room to compete on 
the basis of price, availability, software, or 
customer base. 

PCjr may also have an impact on other seg- 
ments of the personal-computer market. Be- 
cause it packs into a suitcase for traveling or 
storage, it could bite into the swollen market 
for IBM-compatible portables. And because 
a fully equipped PCjr will cost up to $2,000 
or more, consumers may look favorably on 
lower-cost, eight-bit, CP/M systems such as 
Kaypro, Morrow, and Cromemco. These com- 
puters are not suited for sound or color 
graphics, but they offer powerful business ca- 
pabilities and their own large base of software. 

Finally, the PCjr could even affect the IBM 
PC. “There is some overlap, both in price and 
function," says IBM's Dave O'Connor, admit- 
ting that the PCjr's capabilities and expand- 
ability were intentionally limited so as not to 
cut into sales of the PC. "It wouldn't make 
sense for us to compete against our own highly 
successful product."—JD. J. R. 
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Quiet—high-fech 
printers at work 


@ Laser and ink-jet printers are taking the clatter out of office and home- 
computer work. They can also mix graphics and characters, spray a rain- 
bow of colors, and switch type styles instantly. Advanced components help 
keep down the size and cost of these quiet printers. 


By ERIK ARCTANDER 
and JOHN FREE 


ideo Yamamoto held up a 

clutch of printed pages. Each 

sheet carried text, headlines, 

complex equations, and fine- 
line graphics. Yamamoto is assistant 
director of Canon’s laser-beam-printer 
division in Lake Success, N.Y. He was 
demonstrating how a laser printer 
could be incorporated into a device 
suitable for technical publishing that 
is able to convert computer commands 
into “whatever shape you want to 
print—different typefaces and sizes, 
and graphics.” 

The Canon printer is one of the new 
high-technology designs that are start- 
ing to force a significant change in the 
ways computers and word processors 
print out permanent records. The new 
machines promise to stir a printing 
revolution in homes as well as in 
offices. They operate in a fundamen- 
tally different way from conventional 
impact printers. They are primarily 
of two types: ink-jet, which sprays tiny 
drops of ink onto a page, and laser- 
beam, which “writes” an image onto 
an optically sensitive surface. Such 
non-impact machines don’t make the 
irritating clatter of impact printers, 
which work by slamming a solid-metal 
key or a matrix of pins against rib- 
bon and paper. But the relative silence 
of non-impact printers has typically 
been quite costly, with machines sport- 
ing five- or six-figure price tags. Now, 
however, the prices of these machines 
are dropping precipitously. 
Squirting ink 

The new low-cost ink-jet printers use 


an impulse-jet or drop-on-demand 
technique that spews individual tiny 
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droplets of ink with the precision of 
one of those massed formations you 
see forming huge patterns during half- 
time at football games. In fact, they 
can form from 80 to several hundred 
lines per inch. 

The ink-jet method (see diagrams) 
might be likened to using an oil can. 
A quantity of ink sits in a small 
reservoir, akin to an oil can. A com- 
puter or other command generates an 
electrical signal that energizes the 
reservoir, forcing ink out of a nozzle. 
That parallels the action of pressing 
the bottom of the oil can, forcing a 
spray of oil from the spout. 

Different printers use a variety of 
means to squirt ink onto paper. One 
system uses an electrically conductive 
ink that ejects in a continuous stream. 
Before striking the printing surface, 
the stream breaks up into individual 
droplets, which are either charged or 
uncharged. Electrostatic deflection 
plates between paper and nozzle impel 
droplets that are not destined to strike 
the paper into a gutter for collection 
and reuse. 

One problem with ink-jet designs is 
the clogging of nozzles that occurs 
when the printer sits unused for long 
intervals and the ink dries. The Dia- 
blo series C model has a switch that 
purges and cleans the ink system 
when the printer remains idle for a 
month or more. 

How versatile are ink-jet printers? 
The Diablo series C can be connected 
to any personal computer. It has a 
16-nozzle ink-jet head with separate 
nozzles for four colors of ink—cyan, 
magenta, yellow, and black; in combi- 
nation, they paint seven different 
colors. Each ink cartridge contains 2.5 
cc of ink, capable of printing 250,000 
characters. 

The Diablo printer can lay down 
120 dots per inch (dpi). A more expen- 


sive one, from Exxon, produces more- 
detailed characters because it shoots 
up to 224 dpi in one direction and 480 
dpi in the other. 

This kind of versatility with high 
resolution comes at surprisingly low 
cost. The Diablo, made by Sharp and 
introduced last year, sells for $1,200. 
The Exxon, with its higher clarity, 
sells for $4,400. Canon makes an 
under-$800 model with modest reso- 
lution. And the firm’s engineers have 
even built an ink-jet system into a 
$350 desk-top calculator. 


Laser printers 


Laser printers, too, currently are 
dropping in price, although their cost 
remains significantly higher than that 
of ink-jet models. One reason for this 
discrepancy is that lasers are inher- 
ently expensive. 

Why use a laser, anyway? Because 
their highly focused beam can create 
images formed from very tiny dots, 
they provide extremely high resolution. 
Laser printers work (see diagram) 
much like the copying machines first 
developed by Xerox. However, instead 
of projecting an optical image onto an 
electrically charged, light-sensitive 
surface, a computer-controlled laser 
writes the image on a light-sensitive 
surface as a pattern of minute dots. 
Laser printers, therefore, have the po- 
tential for such high resolution that 
their output could resemble that of 
conventional high-quality printing 
methods. 

Quality and price are two of the 
most important determinants of any 
product's future. One reason for the 
dropping prices of laser printers (for 
example, the Canon model referred to 
earlier sells for “only” $5,250) has 
been the drive to produce a cheaper 
solid-state laser. And, as often happens 

Continued 


Ink-jet technology for Diablo series C printer (left), which 
produced graph below, employs ink cavities backed by piezo- 
electric crystals that bend when voltage is applied. With no 
signal (1), system is stable. As input pulse rises (2), volume 


35 INVESTMENT FORTFOLIO of the cavity decreases, and the fluid column is pushed out. 
" The falling portion of the pulse (3) pulls rear part of the 
€ in Thousands ? column back, and drop formation is completed (4). 
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Canon laser-beam printer projects 2,640 
lines of dot patterns onto a revolving 
photosensitive drum. Laser is turned on 
and off by computer signals to project 
characters or graphics on the drum. 
The light signal is reflected from an 
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eight-sided rotating mirror, which makes 
it scan from side to side. The imaging 
lens focuses dots and distorts the beam 
angle progressively at both ends of 
travel to maintain equal dot spacing. 
The drum passes through a positively 


in the riptides of emerging technolo- 
gies, the drive toward mass production 
of solid-state lasers was spurred by the 
recent appearance of the compact-disc 
player [PS, Nov. '83]. 

Stiff competition will also result in 
price reductions for the new printers. 
According to Thomas Dunn, a graph- 
ics consultant, some 55 companies are 
developing new laser printers and re- 
lated hardware. 

“As the quality of these machines 
improves,” says Dunn, “they’ll very 
quickly compete with offset printing.” 
And as the prices of laser printers 
decline, he thinks, they will be incor- 
porated into home systems. Non-im- 
pact printers of various kinds will be 
able to print images from TV screens 
so that the viewer at home can print 
out copies of newspapers and maga- 
zines that have been electronically 
transmitted. 

Dunn believes that there will be tre- 
mendous cost reductions for these non- 
impact printers when they are made 
in large quantities: “We're talking 
hundreds to low thousands of dollars 
for low- and medium-priced machines. 
There's no question that they will take 
the place of daisy-wheel and line print- 
ers in the home—at increased speeds 
and quality" us 
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charged toner solution, whose colored 
particles stick to the negatively charged 
latent image and make it visible. The 
paper then picks the image from the 
drum with help of corona discharges 
—voltages that attract toner. 


Safety = 
parachutes 


for disabled ultralights 


@ A ballistic parachute should reduce the 
hazards of flying an ultralight. Two compet- 
ing systems differ in their methods of firing 
—and in price. Both parachute systems 
make for a safer descent in case of trouble. 


By SUSAN RENNER-SMITH 


££ ou want a ballistic parachute whenever you get in 
trouble with an ultralight—not just in case of a mid- 
air collision," said Bruce Case of Ballistic Recovery 
Systems. 

"Recently, for example, a fellow was flying at 300 feet 
when the nose pitched down and stayed there. After div- 
ing headfirst for 100 feet without regaining control, he 
decided it was time to pull the chute," Case said. 

The pilot triggered an electronic pulse that detonated a 
shotgun-type primer. This fired a one-pound, stainless-steel 
bullet attached to the top of a 28-foot-diameter nylon 
parachute. Deployment time: 1.5 seconds. Pilot—and plane 
—landed safely. 

Ballistic Recovery Systems' chute costs $895 and about 
$15 to repack after use. It operates at altitudes as low as 
150 feet, says Ballistic (2277 W. Country Rd. C, St. Paul, 
Minn. 55113). 

Pioneer Aircraft (Box 631, Manchester, Conn. 06040), 
maker of recovery parachutes for the space shuttle's booster 
rockets, has a different approach. 

A Kevlar bridle attaches a 29-foot-diameter nylon 
chute to Pioneer's new FlightStar ultralight. The chute is 
pressure-packed into a deployment bag that's inserted into 
a mortar-like tube mounted behind the engine. Pulling a 
cockpit handle detonates a pyrotechnic charge that ejects 
the bag at a velocity of 90 feet per second. 

"The charge is similar to a blank cartridge," said Pio- 
neer's Jim Mowry. "It shoots the bag out from the plane, 
and the bag pulls the lines out, and then the chute." 

Mowry, an experienced sport-parachute jumper, claims 
that it's safer to deploy the parachute's lines before the 
canopy itself. “If the chute comes out first, there's a chance 
the fabric can get tangled in the lines," he said. 

It takes 1.5 seconds to deploy the parachute. “At 200 
feet, this time would provide a safe descent for a crippled 
plane with torn-off wings," Mowry said. 

The Pioneer parachute costs $995—and $400 to pressure- 
pack after use. The company says that the system's reliabil- 
ity—plus Pioneer's long experience with parachutes—is 
worth the cost. us 


Shooting out from a disabled FlightStar ultralight (1), Pio- 
neer's parachute unfolds only after the lines have extended 
(2). Fully deployed (3), the parachute slows the plummeting 
craft to a descent speed of about 21 feet per second (4). 
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Geostar 


@ From the fertile brain of Gerard K. O’Neill, the man 
who thought up space colonies at L-5, comes an advanced 
system that will let you communicate with anyone else 
in the country via a hand-held unit. The Geostar network 
blends computer science, digital processing, and satellite 
technology. O’Neill says it will be operational in 1987. 


By JIM SCHEFTER 
Photos by Jim West 


he small, mobile terminal—not much larger than a 

checkbook—beeped to signal an incoming message. 

Plowing to a stop in the middle of a cross-country 

run, the skier took it from an inside pocket, pressed 
a single button, and watched the words scroll across a 
one-line screen: 

Sorry TO INTERRUPT, BUT DEADLINE HAS CHANGED. CAN 
YOU DELIVER COPY ONE WEEK EARLY? 

Miles from the nearest telephone, the skier tapped out 
a reply on the little keyboard, stored it in the unit's 
memory, then fed in the code number to be called. Re- 
layed by satellites through a high-speed computer center, 
his answer arrived seconds later at an identical device 
several thousand miles away. The skier looked across the 
snow-filled valley, then sent a second message, addressed 
to the computer center near Princeton, N.J.: How FAR TO 
VILLAGE? The answer flashed back to his screen: 3.2 MILEs. 
Heapinc 120 pEGREES. A third message went out, and in 
moments the skier was using the little device to scan air- 
line schedules and make a reservation. 

It sounds like a technological daydream. But if space 
futurist Dr. Gerard K. O’Neill is successful, such a device 
and the service to back it up will be available across the 
US. in barely three years. Called the Geostar Satellite 
System, O’Neill’s brainchild already has received full 
patents and its first $1.76 million in private funding. 
Another $198 million is needed to start operations. 

The system uses a pocket-sized transceiver to send and 
receive messages via a trio of communications satellites 
that O’Neill plans to put into geostationary orbit. Each 
transceiver would have a unique electronically coded 
address, with all messages routed by satellite through a 
master computer center. An independent study by RCA 
Astro-Electronics has verified that current technology 
makes the Geostar concept realistic. 

O'Neill is a Princeton University physicist most famous 
for his research into space colonies at the stable libration 
points—such as L-5—between Earth and the moon. (These 
are points where the gravitational forces of Earth and 
moon are in balance.) With Geostar, O’Neill is embarking 
on a project that could bring an advanced space application 
into daily use by millions of subscribers. 

Continued 
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Geostar sceiver will be mass-produced 
in the small format in top photo. Messages 
scroll across liquid-crystal display. Inventor 
Gerard K. O'Neill (left) holds personal mo- 
bile unit; another version will be produced 
for aircraft (above). Far left: Craig Snively 
demonstrates prototype unit in Sierras test. 


“We expect to launch the first of three communications 
satellites that the system needs in early 1987,” O’Neill 
said, “and to have Geostar’s ground-based computer cen- 
ter ready.” 

At least two more satellites and a possible on-orbit 
spare would follow before the end of that year. At the 
same time, the mobile, hand-held transceivers would be 
coming off production lines. 

“The system is a synthesis of communications satellites 
and high-speed computer technology,” O'Neill explained. 
“It will provide direct, two-way communications between 
mobile units plus precise radio location of each unit with 
an accuracy of one to seven meters [3.3 to 23 feet].” 

Among the services O'Neill expects to provide are: 

* Message relay between any two units that have line- 
of-sight transmission to a satellite. 


* Location of individual transceivers to within one to- 


seven meters of accuracy. 

* En-route weather reports, winds-aloft measurements, 
and navigation for aircraft. 

* Directions to a specific location. 

* SOS reports to appropriate agencies for everything 
from muggings to downed aircraft. 


GG All the smarts for 
Geostar are on the ground 
at the computer center 99 


O'Neill's small team of Geostar researchers and de- 
velopers demonstrated a prototype system in early 
November 1983 and now are designing the commercial 
components. The system's three elements are the trio of 
communications satellites spaced 30 degrees apart in geo- 
stationary orbit and covering the continental US.; a single, 
three-antenna ground station coupled with a high-speed 
computer center; and the mobile transceivers. 

Geostar has petitioned the Federal Communications 
Commission for a frequency centered at 1,618 MHz for 
the transceiver signal to the satellites, with higher fre- 
quencies requested for the downlink to the mobile units 
and for links between the satellites and ground station. 

The battery-powered transceivers would communicate 
with the satellites, 22,600 miles away, in high-speed, 20- 
microsecond pulses. Output power in the brief burst of 
digital data would be nearly 500 watts. A small, built-in 
antenna is adequate for such transmissions, O'Neill said. 

Despite the mobile unit's high power, O'Neill said the 
pulses are so short that heat dissipation is no problem; 
the button-type batteries should last up to one year. The 
units will use proved radio and digital technology and will 
be built under license from Geostar, he explained. 

Final design and the manufacturer for the satellites will 
be settled by mid-year. The RCA study, cited by Geostar 
in its FCC petition, verified that a satellite based on the 
ATS-6 or RCA Satcom 1 design could support the system. 

Preliminary plans call for a Geostar satellite to have a 
10-meter (32.8-foot) parabolic-dish antenna to receive 
signals, and 15 feed horns for space-to-Earth transmissions. 
The horns would transmit to overlapping sectors covering 
the U.S. The ground station and computer center, to be 
located near Princeton, will be the focal point of Geostar. 

"All the smarts are on the ground at the computer 
center," O'Neill pointed out. It will have triple-redundant 
super-computers, perhaps in the Trilogy or high-speed 
IBM class. The computers would handle a projected peak 
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message-traffic capacity of 55 million transmissions per 
hour. 

In operation, the computer center will transmit 100 
interrogator signals per second through the satellites, 
keeping an open circuit to every mobile unit. The trans- 
ceivers will respond only when an outgoing message is 
stored in its memory or when the SOS key is pressed. 

All three satellites, to be located at 70, 100, and 130 
degrees west longitude, would receive the message and 
transmit it to the computer center. The entire process will 
take just 0.6 second, O'Neill said, from interrogation to 
message receipt. Each transceiver burst will include a code 
identifying the unit for billing and location. Messages to 
other transceivers would then be instantly retransmitted, 
arriving in another 0.6 second. 

Simultaneously, the super-computers will compare ar- 
rival times of the message at each satellite and deter- 
mine the sender's location by triangulation. If the receiving 
unit's location is stored in the computer memory, it also 
will tell the appropriate satellite which horn to use in 
relaying the message. 

All transmissions will be based on digital technology 
called time-division multiple access. Developed for the mili- 
tary in the early 1970s, it assigns many users to a single 
frequency by splitting data into precisely timed bursts that 
are time-coded for reassembly at the receiver. 

An enormous data base will be maintained at the com- 
puter center, said Dr. Leslie Snively, a Geostar staff physi- 
cist and project leader for the company's field tests. The 
data base eventually would include material from the U.S. 
Weather Service, digital terrain maps of the entire country, 
airport data, highway and city-street maps, winds-aloft 
measurements computed from real-time in-flight experi- 
ence, and more. 


Finding flags and landing planes 


For the November field tests, conducted in California's 
High Sierras, three mountaintop transponders substituted 
for satellites, and an IBM PC, located in a small control 
center and in radio contact with the transponders, served 
in place of a super-computer. 

Geostar's test unit is barely portable, requiring a back- 
pack and book-size display unit. That will be shrunk to a 
mere eight by two by one inch with integrated circuitry 
for the hand-held unit, O'Neill said. 

In several hours of demonstrations, the prototype Geostar 
system directed me swiftly and precisely to hidden flags 
in a large field, then successfully led a Geostar pilot to a 
safe landing at a nearby airport. In both cases, the exact 
locations of the flags and all pertinent airport informa- 
tion were stored in the computer's memory. 

For my first test, I followed instructions on the portable 
display to find a flag 65 feet away. With each step, the 
unit transmitted signals to the transponders, and my new 
location was computed in the control center. The PC then 
relayed information through the transponders to my dis- 
play, telling me when I was left or right of the direct path, 
the magnetic heading to follow, and my range to the target. 

My second test was a curving 260-foot trek. Because I 
walked too fast for the PC's slow operating speed, I veered 
off to the right by 20 feet. When I slowed down, it recovered, 
and the display soon had me within a few feet of the hid- 
den flag. My head was down when a message appeared on 
the display: You HAVE REACHED THE LAST POINT! I looked up 
and saw the flag less than three feet away. 

That kind of precision will only be possible in open areas, 
Snively said: "It's a line-of-sight system that won't work 
well in the canyons of large cities. In the heart of New 
York City, there will be some places where there isn't good 
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Import fighter for 86 


@ A modular manufacturing technique 
may help make this future small car competi- 
tive in cost and quality with the imports. 


By JIM DUNNE 


or the third time in 30 years, General Motors will 
introduce a new small car that is designed to com- 
pete against the most popular imports. Code-named 
Saturn, the vehicle will replace the Chevrolet 
Chevette “within three or four years,” according to GM. 

“With Saturn, our goal is to use literally hundreds of 
innovations in design and engineering, with unique plans 
for melding them together, so that we can build small 
cars in this country that are not only cost-competitive with 
small foreign cars but will be a solid advance in safety, 
handling, and durability,” declares GM chairman Roger 
Smith. The Saturn project was started last year after GM 
designed another small car but found through a cost study 
that “Isuzu could build it for at least $2,000 less than we 
could in this country.” 

Saturn will weigh 375 pounds less than Chevette yet 
have about the same interior space. An all-new four- 
cylinder aluminum engine will deliver 45-mpg city and 
60-mpg highway fuel economy, according to Smith. Two 
transmissions will be offered: a five-speed manual and a 
four-speed electronically controlled automatic with over- 
drive. Although the car will offer these and other new 
features to the customer, even more innovation will take 
place in its construction and assembly-line procedures. 

“The changes in the assembly plants will be even more 
revolutionary,” says GM president Jim McDonald. Work 


—GM’s Saturn 


teams will set their own schedules and put together sec- 
tions of the car apart from the assembly line. The idea of 
one continuous assembly line moving a car through the 
plant at a single speed will be discarded. Instead, whole 
sections of the car will be put together separately, then 
mated to other similarly constructed sections to eventu- 
ally come together for finishing on a final line. 

“This is going to be a quantum leap ahead, better than 
what the Japanese build now and better than what they 
will have in the future,” boasts Smith. 

In appearance, the car has a traditional look, with slop- 
ing hood line, large glass area around the passenger 
compartment, and a short bustle trunk. Aerodynamic 
touches give it a more modern look than the Chevrolet 
Cavalier, which it resembles. Seats for four are lightly 
cushioned, with bucket type in front, bench type in rear. 
In addition to the four-door model shown, GM plans to 
build a sporty two-door and a two-door sedan. 
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Mapping the sea 


@ The ridges and trenches on the ocean bottom cause corresponding humps and valleys 
on the surface because of variations in the pull of gravity. In 1978 the radar altimeter of a 
satellite called Seasat precisely measured the distance to the ocean surface over most of 
the globe. Now, using computer processing, geophysicist William Haxby has transformed 
that raw satellite data into color maps of the ocean floor. His maps help confirm both 
ancient and ongoing movements of tectonic plates and raise intriguing new questions. 


Color relief map of ocean floor was created by computer features include: Mendocino Fracture Zone (1); Hawaiian 
processing of billions of satellite measurements. Primary Emperor Seamount chain (2); Eltanin Fracture Zone (3); Mid- 


floor from space 


By MARCIA BARTUSIAK 


66m ts as if he pulled a giant plug out of the sea bottom 
and all the water in the oceans of the world drained 
That’s the general reaction these days at Columbia 
University’s Lamont-Doherty Geological Observatory when 
inquisitive visitors ask Lamont scientists what they think 
of their colleague William Haxby’s latest endeavor. 
The response doesn't end there. Interest in Haxby's work 


Atlantic Ridge (4); Rio Grande Rise (5); Falkland-Agulhas 
Fracture Zone (6); Reykjavik Ridge (7); Walvis Ridge (8); 


7 PTT 


has quickly spread beyond the gates of the sprawling ob- 
servatory complex that lies along the scenic banks of the 
Hudson River in Palisades, N.Y. At a recent meeting of 
the American Geophysical Union, Haxby's presentation 
created a sensation among the conferees. 

What has Haxby done to engender all this excitement? 
After 18 months of painstaking computer processing, the 
33-year-old Lamont geophysicist has converted reams of 
satellite data into an exquisitely detailed panorama of the 
ocean floor—an elaborate color map that identifies under- 

Continued 


Agulhas Basin Ridge (9); newly discovered India-Antarctica 
Fracture Zone (10). Continents are the solid dark areas. 


Satellite gravity map (top) filled in gaps that remained from from Haxby’s gravity map (top of frame, above left) has 
bathymetric surveys from ships. Bathymetric map (middle) red spots added to pinpoint past earthquakes. Bottom frame 
shows finer detail but not fractures beneath sediment; is a bathymetric map of the area. Above: Gravity map re- 
gravity map does. Close-up of the Eltanin Fracture Zone veals sea floor east of Hawaii (upper left of frame). 


82 | POPULAR SCIENCE 


“Gravity piles water over seamounts” 


water structures as small as 20 miles across. He did this 
by calculating how the sea-floor topography gravitation- 
ally tugged at the water above, causing variations in the 
height of the sea surface that had been measured by 
satellite. The geophysics community views the feat with 
astonishment. 

Although still in its infancy, such satellite-aided grav- 
ity mapping has become a powerful and multifaceted tool 
for oceanographers and marine geologists. Researchers 
Timothy Dixon and Michael Parke at NASA's Jet Propul- 
sion Laboratory in Pasadena, Calif., for example, have al- 
ready generated similar maps from the same data. Their 
independent venture is enhancing the larger-scale features 
of the ocean floor. 

Sea-floor mapping, of course, is not a new endeavor. For 
decades, mariners have charted the submarine landscape 
by taking echo-soundings of the depths below as their ves- 
sels crisscrossed the ocean surface. Even gravity maps of 
limited areas have been made from shipboard with preci- 
sion instruments called gravimeters. But until the Lamont 
and Jet Propulsion Lab maps came spewing out of com- 
puters, the worldwide picture was far from complete. Large 
regions of the South Pacific and South Atlantic sea floors 
remained very sketchy. Many geologists have remarked, 
only half-jokingly, that the arid landscape of Mars was 
better known than that 70 percent of Earth's surface hid- 
den beneath a watery veil. 

"Let me put this into context," explains geophysicist John 
LaBrecque, Haxby's colleague at Lamont. "It would take 
several billion dollars and centuries of time for a research 
vessel to acquire the amount of knowledge contained in 
Bill's maps. They're virtually a television scan of the ocean 
bottom." 


Crustal collisions 


Indeed, Haxby's maps of the world's sea floors reveal a 
terrain as diverse as any found on the seven continents 
and reinforce geology's most unifying concept: plate 
tectonics, an idea forged more than a decade ago [Plate 
Tectonics—A Startling New View of Our Turbulent Earth,” 
PS, June ’72]. This revolutionary theory says that Earth's 
crust is divided into some 20 plates. Propelled by the tur- 
bulent motion of Earth’s scorching interior, some of these 
giant slabs collide, thrusting mountains upward and dig- 
ging trenches deeper. The miles-deep trenches that rim 
the western Pacific, for instance, mark where the huge 
Pacific plate is diving into the mantle with a vengeance. 
Other plates move apart, giving molten magma deep within 
Earth the chance to rise and form new sea floors. Such a 
process is going on right now at the prominent Mid- 
Atlantic Ridge, where the North American plate is inexo- 
rably separating from the Eurasian and African plates by 
about one inch each year. 

Haxby’s successful reproduction of these familiar sea- 
floor landmarks gave him confidence in his technique, 
which he has dubbed “geotectonic imagery.” But the real 
excitement grew when his relentless effort to sharpen the 
resolution of his maps began to reveal long-hidden features, 
especially in poorly charted sections of the ocean floor. 
New ridges, rifts, and underwater volcanoes (or seamounts) 
seemed to pop up everywhere. Needless to say, such dis- 
coveries are of more than academic interest. “The Navy is 
certainly interested in discovering new seamounts so their 
submarines won't run into them,” quips Haxby. 

More intriguing were the long, dark streaks cutting 
across many of the sea floors, as if the muddy bottoms 


had been raked by a giant pitchfork. These are fracture 
zones, the scars left behind as the edges of the plates scrape 
past and away from one another. Costly ship surveys have 
tracked them before, but never so many or so clearly. 
“They’re like railroad tracks,” explains LaBrecque, “that 
now enable us to trace the past movements of the conti- 
nents more accurately than ever before.” Adds Haxby, “You 
can actually follow the motions back to Pangea,” that 
single land mass that existed some 200 million years ago 
when the Americas, Africa, Antarctica, and Australia were 
fastened together. 

“Take the fracture zone extending from the tip of Af- 
rica to the Falkland Islands off the coast of Argentina,” 
suggests Haxby. “If you rotate the African continent along 
this fracture, you can see how Africa once tucked in quite 
nicely next to South America.” 

Haxby credits the Seasat satellite for this astounding 
clarity. With the launching of the instrument-packed probe 
in the summer of 1978, oceanographers were obtaining 
their first worldwide monitor of ocean activity. Unfortu- 
nately, an electrical short circuit terminated the Seasat 
mission after only three months, but not before an on- 
board radar altimeter had measured the distance between 
the spacecraft and the ocean surface to an accuracy of 
two to four inches over most of the globe. 

“The altimeter sent out a thousand pulses each second 
and recorded the time it took for those radar pulses to 
bounce off the sea surface,” says Haxby. “It did this contin- 
uously until the satellite failed.” The resulting data—some 
eight billion readings in all—enabled Haxby virtually to 
X-ray the ocean bottom. How? The answer begins with 
gravity’s varying strength, determined by local variations 
in Earth’s mass, both on the continents and beneath the 
seas. 

Scientists have long known that the sea would not be 
perfectly level even if the wind stopped blowing and the 
waves ceased rolling. Instead, the surface would subtly 
mimic the contours of the landscape below. This is be- 
cause gravity tends to pile water above massive underwa- 
ter structures such as mountains and ridges because its 
strength is greater near such large concentrations of mass. 
Conversely, the seas subside over objects of lesser mass, 
such as trenches and basins. “A 1,600-foot seamount, for 
example, elevates the sea surface by about eight inches,” 
notes Haxby. A miles-deep trench, on the other hand, 
causes the ocean to drop by dozens of feet. But don’t look 
for these roller-coaster effects on your next voyage; such 
bulges and dips are spread out over many miles. Fortu- 
nately for Haxby, the Seasat satellite, from its lofty perch 
500 miles out in space, was able to discern the broad varia- 
tions quite easily. 

The Seasat data arrived at Lamont more than two years 
ago on 24 computer tapes. “My original intention,” re- 
calls Haxby, “was to map only a small area, the poorly 
surveyed South Atlantic between Africa and South Amer- 
ica.” His method: converting the varied sea-surface heights 
recorded on the tapes into their corresponding gravity 
“signatures,” the variations in the force of gravity due to 
the presence of underwater structures. Gravity “highs” 
would pinpoint the mountains and ridges; gravity “lows,” 
the trenches and fractures. 

In fact, Haxby’s processing revealed much more. His 
gravity maps also identified many features hidden beneath 
hundreds of feet of sediment, because the sediment has 
relatively little mass. This enables researchers to detect 

Continued 
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“Tectonic plates can bend like rubber” 


long-buried fracture zones not seen on conventional sea- 
floor maps. 


Focusing the image 


Haxby displayed his first results in a standard but very 
crude form, as black-and-white contour maps only com- 
prehensible to experts. Even then, the Lamont scientists 
sensed the power of the technique. LaBrecque remembers 
one night of computer processing in particular: “Bill was 
sitting at his terminal, cranking in finer and finer con- 
touring. We asked him to crank it up some more. He 
replied, ‘Well, there might be a lot of noise in there? But 
to everyone's surprise, more resolution emerged. It was 
like focusing a microscope. Things came out of the ocean 
floor that we never had hoped to see.” 

The most exciting event for Haxby and LaBrecque dur- 
ing that all-nighter was finding a thin, sinuous line snak- 
ing southward in the Agulhas Basin, several hundred miles 
southwest of the tip of Africa. For the first time, geolo- 
gists were viewing the ancient mid-ocean ridge that formed 
when South America, Africa, and Antarctica started to 
spread apart more than 100 million years ago, a time when 
dinosaurs still roamed the earth. The buildup of sediment 
had kept this fossilized sea-floor-spreading center well 
concealed. 

"The boundary between the plates later jumped some- 
where farther west, so this ridge was left behind to sub- 
side," explains Haxby. But it continues to rest on the sea 
bottom as a vital piece of evidence that will help research- 
ers trace the evolution of the oceans, a process crucial to 
the development of climatic patterns. 

Such revelations in the South Atlantic prompted Haxby 
to expand the scope of his project. ^We were perfectly happy 
with the contours," recalls LaBrecque, "but Bill went 
around mumbling, ‘Maybe I can make a picture out of 
this.” 

Indeed he could. Soon he was producing a single map of 
all the world’s ocean floors, using a sophisticated color- 
graphics system. He chose to form his photo-like image 
out of eight million picture elements (pixels). Each of these 
pixels was assigned one of 15 colors to depict the gravity 
strength at that particular point, from dark blue (gravity 
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Raw data from Seasat (bottom solid line) show how the sea 
surface dips by one meter (3.3 ft.) for a few hundred kilome- 
ters over the Mendocino Fracture Zone off the coast of north- 
ern California. Haxby fed this data into a computer and 
profiled the topography of the sea floor (top solid line). 
To confirm its accuracy, he compared results with measure- 
ments of the sea-floor topography done by shipboard depth 
soundings (dotted line). The two are a close match. 
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low) to yellow or pink (gravity high). Haxby also used 256 
degrees of shading to highlight the relief. “It acts as if 
there is a light source to the north,” he points out. 

Such touches are more than sheer theatrics. “Color and 
shading add a whole new dimension. They bring out fea- 
tures not seen in standard contour maps,” says Haxby. 
Already, certain textures in the color image may provide 
a glimpse into Earth’s interior. Haxby and Lamont geo- 
physicist Jeff Weissel suspect that the faint lines running 
like a comb through the central Pacific sea floor may be 
the result of convection currents churning 30 to 90 miles 
beneath the ocean bottom in the upper mantle. In their 
model, each circulating loop consists of hot material ris- 
ing and cooler material sinking back into the depths. “A 
single ship measuring this area would barely notice this 
feature,” contends Haxby. Analyzing this relatively small 
thermal process might lead to better understanding of the 
monstrous convective cells suspected to be driving the 
plates themselves. 


Accordion squeeze and a rubber plate 


A recent newsletter put out by Lamont described geo- 
tectonic imagery as providing marine geologists with “a 
quantum leap in mapping power.” It’s an apt description. 
The inventory of structures that have been either discov- 
ered or better resolved with the observatory’s maps in- 
creases daily: 

* A newly revealed fracture zone in the southern In- 
dian Ocean promises to shed light on India's break from 
Antarctica 200 million years ago. This 1,000-mile-long 
gash, located southwest of the Kerguelen Islands, was 
gouged out of the sea floor as the Indian continent inched 
northward. India's cataclysmic meeting with Asia 160 mil- 
lion years later forged the Himalaya mountains. 

* A strange series of east-west wrinkles in the ocean 
crust just south of India and Sri Lanka verifies that the 
Indian plate continues to push northward, resulting in 
earthquakes and surface deformations. "The entire crust 
is being squeezed in like an accordion," says Haxby. "This 
is something that is not well understood, since the plate 
was expected to be more plastic." 

* The intense gravity low surrounding the distinctive 
Hawaiian Emperor Seamount chain in the mid-Pacific 
clearly indicates how a tectonic plate can bend like a rub- 
ber mat under the massive weight of a seamount. The 
crust beneath Hawaii (the southeast tip of the chain) 
deflects by as much as six miles. 

* The sharp bend in the lengthy Mendocino Fracture 
Zone that juts out of northern California confirms that 
the Pacific plate abruptly changed the direction of its mo- 
tion millions of years ago. This may be one of the resound- 
ing effects of India slamming into Asia. 

* The darkened area off the coast of Somalia in north- 
west Africa outlines what may be the oldest oceanic crust 
on Earth. This gravity low has formed as the aged plate 
sinks into the mantle. 

* The gravity map confirms that the Reykjavik Ridge, 
southwest of Iceland, is indeed V-shaped, a matter of some 
controversy. This wedge seems to be forming as hot magma 
pulses up from Earth's interior. 


Missing high 
Even a missing feature is very telling. The prominent 
East Pacific Rise—the long ridge system that separates 


the Pacific, Antarctic, and Nazca plates off the west coast 
of South America—barely shows up on the gravity map. 


‘TRANSMITTED PULSE 
(3 GHz) 


Radar altimeter aboard Seasat sent 1,000 three-GHz pulses 
each second. Pulses traveled 500 miles to the sea surface 
and bounced back to the spacecraft. The exact round-trip 
travel time of each pulse gave the sea-surface height to an 


“This is because the ridge is spreading relatively quickly, 
on the order of six inches a year—three times faster than 
the Mid-Atlantic Ridge,” explains Haxby. “With this rapid 
spreading, the materials formed get distributed in such a 
way that the gravity signature gets smoothed out.” 

Scientists around the country are starting to use these 
gravity maps of the world’s ocean floors to assess and refine 
certain geological theories. LaBrecque claims that the im- 
ages have already made him change his mind about the 
evolution of two prominent features on the South Atlan- 
tic ocean floor. 

Geologists have long believed that the Rio Grande Rise, 
a massive underwater plateau off the southeast coast of 
Brazil, and the Walvis Ridge near southwest Africa were 
built up long ago when both the South American and Af- 
rican plates moved over a “hot spot" beneath the ocean 
crust—a region near the Mid-Atlantic Ridge where mol- 
ten magma could easily gush out of the mantle below. 
But the gravity map, contends LaBrecque, tells another 
Story. It suggests that the Rio Grande Rise and Walvis 
Ridge were once joined, part of a fledgling mid-ocean ridge 
system that burgeoned as South America and Africa 
Started to spread apart. 

"The boundary between the plates jumped to the east, 
and these structures started to move apart some 100 mil- 
lion years ago," ventures LaBrecque. "That intense grav- 
ity low on Bill's sea-floor map, south of the Rio Grande 
Rise, is the scar that was left behind" As the scenario 
goes, the Walvis Ridge continued to rift, “a rift that broke 
the African plate apart like a tear in a piece of paper,” 
says LaBrecque. On the gravity map this rifting, seen as 
a long rivulet of yellow, makes Angola look as if it had 
sprung a leak. 

No one expects these new satellite charts of the ocean 
floor to replace on-site measurements. Most likely the sat- 


accuracy of two to four in. Return signal reflects character- 
istics of sea surface. Each pulse sampled an area five miles 
long and one mile wide. The altimeter averaged each 100- 
pulse group and transmitted result to tracking stations. 


ellite gravity maps will be used for reconnaissance, cheaply 
and efficiently identifying regions where detailed ship sur- 
veys of the ocean bottom are most needed. “The accuracy 
of a satellite radar altimeter will never match the ac- 
curacy of a shipboard gravimeter [an instrument that 
directly measures the force of gravity],” says Haxby. “Gravi- 
meters can measure a millionth of the force that we nor- 
mally feel pulling on us.” 


Topex: accurate to an inch 


Haxby expects his maps to be updated and improved as 
new radar altimeters are launched into space by both 
NASA and the European Space Agency. He's the first to 
admit that his initial effort was far from perfect: “There 
were fairly large gaps in Seasat’s orbital path; some of 
the gaps were as much as 120 miles wide.” To compensate, 
Haxby had to identify dominant topographic trends and 
interpolate the data along those trends. 

The Navy’s Geosat satellite, scheduled for launch in the 
fall, will provide the first opportunity to fill in the miss- 
ing pieces. Detailed altimeter information from the first 
phase of Geosat’s mission will be classified (gravity varia- 
tions can affect the flight of missiles), “but the second phase 
shows promise of improving the Seasat data,” notes Haxby. 
And at the end of the decade, NASA plans to orbit a satel- 
lite called Topex (Topographic Experiment), which will be 
designed to sense sea-surface variations of less than an 
inch. With such capabilities at hand, researchers should 
be able to produce gravity maps distinguishing sea-floor 
features as small as eight miles across. 

For now, however, Haxby is anxious to put his computer 
“hacking” to rest so that he can concentrate on more in- 
teresting matters: joining his colleagues in interpreting 
the many intriguing features being revealed for the first 
time in these remarkable maps. us 
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products/technology 


4 Super robot 


Workmaster R6-140 is a ro- 
bot with lots of dexterity 
and strength. The computer- 
controlled machine does 
complex cleaning and spray- 
ing jobs, multiple drilling, 
grinding, and welding. It can 
reach to 10 ft. and can lift 
up to 308 Ibs. Ajax Machine 
Tool, Bournemouth, England. 


Wind power 


A two-blade, 80-ft.-diameter 
wind turbine can be econom- 
ically competitive with con- 
ventional energy sources, 
says ESI, Inc. (Boulder, Colo.). 
The design is a scale-up of 
ESI's 54-ft. turbine for wind 
farms [PS cover, Jan. '83], 
and can produce more than 
500,000 kWh annually. 


4 Ultralight trailer 


Have problems moving, stor- 
ing, and protecting your ul- 
tralight aircraft? The $2,288, 
20-ft.-by-81-in.-by-80-in. Aero- 
Port Ultratrailer holds two 
aircraft so you don't have to 
completely disassemble them 
after flights. Century Indus- 
tries, Inc., Box U, Sellers- 
burg, Ind. 47172. 


En-R-Tech 2000 is a draft- 
hood system for gas and oil 
heaters that's guaranteed to 
cut fuel use by 23 percent, 
says the maker. With no mov- 
ing parts, its baffle slows the 
movement of flue gases out 
of the chimney. En-R-Tech 
International Inc., Box 3001, 
Columbus, Ind. 47201. 


757 engine 


Next-generation Boeing 757 
engines are being shipped 
by Rolls-Royce of England 
for U.S. tests on a Boeing 747. 
The 535E4 engines, slated 
for service late this year, will 
use up to 10 percent less fuel 
than the fuel-efficient 535c 
engines now in 757s, accord- 
ing to Rolls-Royce. 
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Camper's car 


Opel Junior, a concept car 
from GM in Germany, has a 
four-seat body with low 0.31 
drag coefficient plus a 55-hp 
transverse engine. Tubular 
front-seat frames are cush- 
ioned with detachable sleep- 
ing bags and ground cloths. 
A fold-down rear seat pro- 
vides 27 cu. ft. of space. 


Dental sprayer 


Gum Machine is a new den- 
tal sprayer that doesn't need 
an electric motor. The device, 
attached to any faucet, uses 
one moving part and pres- 
sure-wave effect to produce 
a pulsating spray. The Gum 
Machine Co. (Miami, Fla.) 
plans to sell the nonelectric 
sprayer for from $10 to $16. 


2 
250-kW windmill 


A 65-ft.-dia. wind turbine 
built by several British com- 
panies in Orkney is expected 
to produce 700,000 kWh of 
electricity annually from its 
250-kW generator. Next year 
they'll build a 197-ft., three- 
megawatt windmill, expected 
to deliver nine million kWh 
annually, at the same site. 


6 Royal missiles 


Britain's Royal Navy and Air 
Force plan to use Sea Eagle 
(top) and Alarm missiles 
against both ships and mis- 
sile sites. British Aerospace 
says Sea Eagle for helicop- 
ters fires solid boosters be- 
fore skimming above waves 
toward ships. Air-launched 
Alarm homes in on radar. 


Solar face lift 


Do solar panels have to be 
ugly? An electric firm in 
Southfield, Mich., chose So- 
larwall panels for a facade 
because of their aesthetic 
appeal. The manufacturer, 
Energy Research Inc. (Box 
707, Novi, Mich. 48050), es- 
timates a 20- to 30-percent 
saving in heating costs. 
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What’s New 


Ergonomic chainring) 


A computer designed the Bio- 
pace chain ring (top). The 
ovoid ring turns more slowly 
when the bike’s pedal crank 
is vertical than when it’s hori- 
zontal. This lets the cyclist 
pedal more efficiently, claims 
maker Shimano (Box 2775, 
Chatsworth, Calif. 91311). 
The ring is priced at $55. 


Electronic ear 


Do you hear strange sounds 
in the night? Slip on the Bi- 
onic Ear and you'll hear a 
whisper at 100 yards, says 
Silver Creek (1909 Silver 
Creek Rd., Manitowoc, Wis. 
54220). The $135 electronic 
amplifier has a 12-in. para- 
bolic reflector to help pin- 
point a sound's direction. 


a 


Jogger's watch 


Keys, cash, and an ID card 
slip smoothly into zippered 
pockets in the nylon wrist- 
band of this sports watch. 
The six-function quartz 
watch has a 15-minute timer 
and is waterproof. It's made 
by PM Industries (5946 Kester 
Ave., Van Nuys, Calif. 91411) 
and is priced at $15.95. 


Big Brother Bluebird ù 


A "Safety Drive Adviser" 
computer on Nissan's front- 
drive Bluebird monitors 
driving time and conditions 
(use of wipers and head- 
lights). A dash bar graph 
shows driver's cumulative 
driving time. The display 
flashes and buzzes when it's 
time for a rest stop. 
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Costly composite 


Layers of boron and graph- 
ite enclose the foam core 
of the Prince Boron tennis 
racket. Boron is 20 percent 
stronger and 40 percent stif- 
fer than graphite, so the 
super-strong racquet is al- 
most vibration-free, says 
Prince (Box 2031T, Prince- 
ton, N.J. 08640). Price: $500. 


Open-throat racket 


The split stem of this car- 
bon-fiber tennis racket al- 
lows the head to flex with 
each stroke. Result: It deliv- 
ers maximum power to the 
ball no matter where it hits 
the strings, according to 
WIN Sports (Dunton Bassett, 
Lutterworth, Leicestershire, 
LE17 5JJ, England.) 


O 
Computer desk 


Flick a switch, and the com- 
puter sinks into a concealed 
compartment. The rounded 
side arms of the desk swivel 
open to reveal 16 hidden 
drawers. Custom-built of lam- 
inated birch strips, the desk 
starts at $19,000. Croutier De- 
signs, Box 451, Forest Knolls, 
Calif. 94933. 


What’s New 


in Boating 


BY SUSAN RENNER-SMITH 


SOS light 


In trouble at night? The 
Nicholl SOS Flasher has a 
programmed circuit that 
beams the Morse code dis- 
tress signal for six hours. 
The lantern floats beam up 
and meets Coast Guard 
specs. Country Classics, 39 
Orchard St., Manhasset, N.Y. 
11030. Price: $39.95. 


Digital sounder 


With its computer IC chip, 
Tracker 100 depth sounder 
discriminates between true 
bottom and false signals, says 
OMC. An alarm sounds when 
the anchor drags; another 
when the craft nears shal- 
lows. Large LCD digits re- 
port depth in one-ft. steps to 
250 ft. $219.50. 


Pickup boat 


No more waiting for launch- 
ing ramps at your favorite 
fishing hole. The Boat Cap 
fits over the back of a pick- 
up truck. The 180-Ib. craft is 
rated for a 10-hp motor and 
has a capacity of 800 Ibs. It 
carries four people. Amphib- 
ious Camper, Box 915, Ad- 
dison, Ill. 60101. $895. 


> 


a 
Rapids runner 


Gyramax's tapered, flat 
bottom permits fast accel- 
eration while providing sta- 
bility, says Perception (Box 
686, Liberty, S.C. 29657). Its 
sharp-edged side rails 
pierce swirling water for 
better maneuverability. The 
decked canoe is made of rug- 
ged plastic. Price: $579.95. 


4$ Bumper boat 


It's more than a fun boat: 
The Toobie serves as tender 
or &cuba platform, says Wa- 
ter Ventures (16182 Gothard, 
Unit N, Huntington Beach, 
Calif. 92647). For stability, a 
tractor inner tube rims the 
molded-fiberglass hull. De- 
flated, the 85-Ib. craft is six 
ft. long. It's $579.50. 


Emergency signal 
By night or day, Apelco's 
EPIRB-1 transmits "locate" 
signals over marine chan- 
nels. The Class C beacon 
doesn't use aircraft frequen- 
cies, but at $199 it costs far 
less than more-sophisticated 
radio beacons. It's made by 
Apelco Marine, 1107 N. Ward 
St., Tampa, Fla. 33607. 
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What’s New 


in Tools 


BY V. ELAINE SMAY 


c 
Triple tool 


It’s a calculator, 16-ft. mea- 
sure, and 32-function con- 
verter. It's CalcuTape from 
Keson Ind. (Box 394, Naper- 
ville, Ill. 60540). Enter leg 
lengths of a right triangle, 
and it gives the hypotenuse. 
It also does diameter-to-cir- 
cumference and 15 English- 
metric conversions; $60. 
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c 
Power nibbler 


You can cut sheet metal with 
your power drill (is-in. or 
larger) if you chuck the $25 
Nibblex Super sheet-metal 
cutting attachment in it. Oil- 
ing along the line of cut eases 
cutting and reduces wear, 
says Keller Intl. Marketing 
(405 Hillsboro Pkwy., Syra- 
cuse, N.Y. 13214). 


Radial-saw kit 


You can attach almost any 
T'A-in. circular saw to the 
$90 Saw-Mite and perform 
radial-arm-saw functions, 
claims Pippin Corp. (1000 
Sunset Blvd., Los Angeles, 
Calif. 90012). That includes 
crosscutting, ripping, miter- 
ing, and beveling. An op- 
tional bracket holds a router. 
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c 

Pegging packs 
These quality S-K hand tools 
come in molded PVC Peg 
Packs that you won't want to 
throw away, says Dresser 
Ind., Inc. (3201 N. Wolf Rd., 
Franklin Park, Ill. 60131). 
Two plastic rivets (included) 
snap each pack to your home 
perf board, creating a cus- 
tom tool holder. 


4 Fold-up workbench 


The Beaver Worktable un- 
folds like an ironing board, 
as shown, or can be hinged 
to a wall to fold for storage. 
The 22-by-38-in. top is molded 
of tough plastic and slotted 
to take a steel vise in five 
positions. Hilton Products 
Ltd., Wapping St., Halliwell, 
Bolton BL1 8DL, England. 


Electric file 


Powerfile, from Black & 
Decker’s Industrial/Construc- 
tion Div., is a sander and 
grinder. It takes six sizes of 
interchangeable arms for use 
on metal or wood. Arms pivot 
through 135 deg. to reach 
into awkward places. The 
pro tool has a six-amp, %-hp 
motor; suggested price: $349. 


What’s New 


in Home 


Chimney cleaner 


Once installed, Safe-T- 
Sweep lets you clean your 
wood-stove chimney from 
the ground. A weighted 
brush is assembled in a T 
shape to stay centered as it’s 
lowered down the chimney 
by a ground-anchored cable. 
From Marley Products, Box 
93, Nokomis, Ill. 62075. 


a 
Water cleaner 


Two filters—active charcoal 
and micron—combine with 
an ultraviolet lamp to pro- 
duce sterile water that’s said 
to retain its mineral content. 
The Tami 3 water purifier, 
developed at Israel’s Haifa 
University, costs $260 from 
Trade Winds Marketing, Box 
88, Mamaroneck, N.Y. 10543. 


Model house 


Try out your ideas before 
you build with the House 
Building Kit. The $11.95 kit 
includes nine-by-12-in. card- 
board sheets depicting build- 
ing materials. There’s 
enough for a scale model of 
any house style, says Design 
Works, 11 Hitching Post Rd., 
Amherst, Mass. 01002. 


Easy-lay floor 


It cuts easily and lies smooth 
over most subfloors, without 
adhesives: That’s the claim 
for Acclaim sheet-vinyl floor- 
ing from Mannington Mills 
(Box 30, Salem, N.J. 08079). 
It has a three-year warranty 
against damage from alkali 
and moisture. Price: approx- 
imately $10 per sq. ft. 


€ Turbo shower 


Instead of many pinholes, 
Turbojector has a single 
spray outlet ringed by four 
air-injection ports. Result: 
The low-flow shower head 
produces a high-velocity 
spray instead of a mist, 
claims Energy Technology, 
1127 Kansas Ave., Modesto, 
Calif. 95351. $24.95. 


a 


Power alarm 


Worried that food might 
spoil during a nighttime pow- 
er failure? The PF3 shines 
bright light and shrills a 
warning—even when a fuse 
blows. The plug-in alarm 
doubles as a rechargeable 
flashlight. Price: $19.95 from 
Country Classics, 39 Or- 
chard St., Manhasset, N.Y. 
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What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


Two-way terminal 


Motorola’s data terminal 
communicates with other 
terminals or computers over 
a built-in 800-MHz transmit- 
ter-receiver and antenna. 
For areas without radio cov- 
erage, it also has a phone 
modem. Depending on op- 
tions, it costs up to $4,000. 


> 


4 Smart dialer 


L 


To program Command Dialer, 
you speak the names of up 
to 16 people you usually call. 
To call one of them, pick up 
the phone and speak his or 
her name. The phone recog- 
nizes it and dials the correct 
number. Audec Corp., 299 
Market St., Saddle Brook, 
N.J. 07662. $250. 


Mini VOM 


Touch the probe, and push 
a button. Characteristics of 
the circuit tested with the 
Triplett pocket-sized Digi- 
Probe VOM are stored for 
later reading. Volts and ohms 
are displayed in 13 ranges on 
a 3.5-digit LCD display. A 
beeper allows quick conti- 
nuity tests. $65. 


Multi-user computer 


Add two terminals to the 
Radio Shack model 16B 
computer, and three people 
can use it at the same time. 
The system comes with a 1.25- 
megabyte floppy disk and a 
built-in 15-megabyte hard 
disk. It uses the TRS-XENIX 
operating system. With 256K 
of memory, it’s $6,999. 
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Caption maker 


Connect this keyboard to a 
Panasonic color video cam- 
era, and you can add cap- 
tions (with three different 
character sizes) and date- 
time displays to the picture. 
A timer allows delayed tap- 
ing (so you can get into the 
picture) and time-lapse re- 
cording. Price is not yet set. 


) 


4 Port expander 


It's a software-controlled 
switch. One end plugs into 
the serial RS232C port on 
your computer. Depending 
on instructions from the com- 
puter, the unit sends output 
data to one of four serial out- 
put ports. Digital Labs, 600 
Pleasant St., Watertown, 
Mass. 02172. $395. 


4 Remote control 


Plug any appliance—from 
lights to a TV set—into the 
receiver; it can now be re- 
motely controlled by the por- 
table transmitter from up to 
300 ft. away. Genie remote 
control is made by Alliance 
Mfg., 22790 Lake Park Blvd., 
Alliance, Ohio 44601. It’s $70. 


What’s New 
for Your Car 


BY JACK KEEBLER 


Ski rack 


Skipod, a molded urethane 
ski carrier, holds up to six 
pairs of skis or an assort- 
ment of skis, boots, and gear, 
and it protects them from the 
hazards of road salts and 
grime. Maker: Gerber Group 
Ltd., 2149 Seaview Ave., 
Bridgeport, Conn. 06610. 
Skipod retails for $195. 


a 
Flasher 


Plug this high-intensity 
strobe light into the ciga- 
rette lighter to call for help 
in rain, fog, or snow, advises 
Fleet Specialties Co. (Box 
4575, Thousand Oaks, Calif. 
91359). A suction-cup base 
and eight-ft. power cord suit 
it for use in roadside emer- 
gencies. Price: $26.50. 


Add-on compressor 


Ready Air mounts in your 
vehicle’s engine compart- 
ment to provide up to 150 psi 
pressure for operating hand 
tools or inflating tires, claims 
Therold Industries, 500 E. 
7th St., Holtville, Calif. 92250. 
Prices vary from $390 to $440. 


Official 
Vehicle 


TVA Nan, 


D 


Platinum plugs 


A center electrode of fine 
platinum wire gives this Ger- 
man plug better cold-start 
performance and guarantees 
full power during hard ac- 
celeration, its maker, Bosch, 
claims. The Platin plug is 
also self-cleaning; it gets hot 
enough to burn off carbon. 


c 
Tough winch 


Designed for use on full-size 
trucks and utility vehicles, 
the M12000 has a six-ton ca- 
pacity, says Warn Industries 
(19450 68th Ave. So., Kent, 
Wash. 98031). A 2.1-hp motor 
and a three-stage planetary 
gear provide the powerful 
pull. Price is $998. 


Front-drive chains 


Milz-Ring snow chain's com- 
bination of steel-alloy links, 
steel cables, and a unique Y 
design provides traction for 
steering and stopping, ac- 
cording to A-Tech Advanced 
Technology (6265 Little Ap- 
plegate Rd., Jacksonville, 
Ore. 97530). Price: $143. 
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Heat-pipe furnace 


@ Heat pipes, products of the space program, transfer heat very efficiently as the fluid 
inside boils in one end and condenses in the other. Now, after four years of development, 
Borg-Warner is making a gas furnace whose heat exchanger is a bank of heat pipes. The 
annual efficiency of the new furnace is about 10 percent less than that of the most-efficient 
furnaces on the market. But this one’s a good deal less expensive. 


By V. ELAINE SMAY 
Drawing by Russell von Sauers 


hey move heat from place to 

place aboard spacecraft; they re- 

cover waste heat in industrial 

plants; and they cool delicate 
electronic equipment. Some 100,000 of 
them are sunk deep into the perma- 
frost beneath the Alaska pipeline to 
keep the soil frozen despite the heat 
from the flowing oil [PS, June '74]. 
Now Borg-Warner has introduced a 
gas furnace that uses a bank of them 
as its heat exchanger. 

"They" are heat pipes—those su- 
perbly efficient heat-transfer devices 
that have no moving parts, require no 
external power, and transfer 1,000 
times as much heat as solid-copper 
rods of equal size. 

Yet despite its high-technology heat 
exchanger, Borg-Warner's HeatPipe 
Furnace is not as efficient as some on 
the market. It scores a respectable 85 
percent on the Department of Energy's 
Annual Fuel Utilization Efficiency 
(AFUE) tests, while front-runners 
such as Lennox's pulse-combustion 
furnace [PS, Sept. '82] score around 
95 percent. The company has chosen 
to sacrifice some efficiency in return 
for a lower initial cost. "The typical 
high-efficiency furnace is too expen- 
sive to justify," maintains Larry Raf- 
fensberger, Borg-Warner's product- 
planning manager for the HeatPipe 
Furnace. *With this furnace, we offer 
high efficiency at an affordable price." 
It may also beat the front-runners in 
reliability and service life. 


Heat pipes: the inside story 


A heat pipe is a sealed tube (in this 
case, copper) that has been evacuated 
and charged with a working fluid (in 
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this case, a water-antifreeze solution). 
It transfers heat as the fluid boils in 
one end of the tube and condenses in 
the other—continuously changing 
phases from liquid to vapor and back 
to liquid. 

To understand why that’s so efficient, 
consider that at atmospheric pressure, 
it takes one Btu of heat to raise the 
temperature of one pound of water one 
degree F. But when it reaches 212 de- 
grees F, a pound of water must ab- 
sorb 972 Btu before it boils and turns 
to 212-degree steam. That heat is 
called the latent heat of vaporization. 
When a pound of water vapor con- 
denses, it releases 972 Btu of heat. 

That's essentially what happens in- 
side a heat pipe. In the Borg-Warner 
furnace, the lower ends of the heat 
pipes that compose the heat exchanger 
are within the combustion chamber. 
There the burning gas heats the liq- 
uid in the heat pipes. It boils, absorb- 
ing latent heat, and the vapor rises 
(see drawing on opposite page). The 
upper ends of the heat pipes are ex- 
posed to a stream of cool air from the 
furnace blower. There the vapor con- 
denses, releasing its latent heat. 

Heat pipes are not new; the princi- 
ple was demonstrated by a German 
engineer as early as 1939. But it took 
the US. space program to bring heat 
pipes into commercial production. 
Then it took soaring energy prices 
—and years of research and develop- 
ment—to get them into a furnace. 
"Thermo Electron, a research-and- 
development company in Waltham, 
Mass., was looking for new applica- 
tions for heat pipes and contacted us 
in 1974," says Borg-Warner's Raffens- 
berger. *But the fuel crisis hadn't 
reached a point where we considered 
such a furnace cost-effective" Other 
manufacturers were similarly uninter- 


ested, so Thermo Electron put the proj- 
ect on the back burner. 

At about the same time, Thermacore 
Inc., another research company, was 
developing a heat-pipe furnace under 
a DOE contract supervised by Brook- 
haven National Laboratory [PS, Nov. 
779]. “We built a prototype that worked 
very well," Brookhaven's Bud Wood- 
worth reports, *but we lost the fund- 
ing before we could bring it to market." 

Borg-Warner got interested in 1980. 
“We projected future fuel costs for cus- 
tomers nationwide," Raffensberger 
says, “and found that we needed a fur- 
nace with a higher efficiency for colder 
climates but still reasonably priced." 
The heat-pipe furnace looked like one 
of the most practical designs. By that 
time the Gas Research Institute was 
funding Thermo Electron's work, so 
the three teamed up. 

One of Borg-Warner's responsibili- 
ties was to test prototype furnaces. 
“We ran a year-long field test that was 
monitored by gas utilities," Raffens- 
berger explains. “We installed about 
two dozen units in homes from New 
England to the Rockies and as far 
south as Washington, D.C. When you 
take something from a lab and put it 
into a home, you can find some inter- 
esting things: that lab-test data don’t 
hold up, for example.” 

In this case, they found an amaz- 
ing correlation: The furnaces tended 
to perform right around the 85-percent- 
efficiency mark in the homes, just as 
they had in the lab. Production began 
last October. 


HeatPipe vs. condensers 


But why not make the HeatPipe 
Furnace as efficient as possible—say, 
95-percent efficient rather than 85? To 
wring that additional heat energy 

Continued 


HEATED SUPPLY AIR TO HOUSE 


ALUMINUM FINS 


In the Borg-Warner HeatPipe Furnace, 
a power burner mixes the air and gas. 
The mixture is forced through a multi- 
port burner head into the combustion 
chamber, where an electric igniter 
lights it. The lower end of the heat-pipe 
heat exchanger is within the combus- 
tion chamber. There, heat from the 


burning gas-air mixture heats the liq- 
uid inside the heat pipes. The liquid 
boils, and the vapor rises within the 
heat pipes. The furnace blower circu- 
lates return air over the upper end of 
the heat exchanger. The air absorbs 
heat from the heat pipes, cooling the 
vapor below the dew point, and it re- 


HEAT-PIPE HEAT EXCHANGER 


BOILING FLUID 


leases its latent heat to the air. The 
warmed air is delivered to the house 
through the duct system. The conden- 
sate flows to the low end of the heat 
pipes, and the cycle repeats. Each 5$- 
by-30-in. copper heat pipe transfers 
10,500 Btu/h. Working pressure is be- 
low 25 psi; temperature, 250—300 deg. 
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from the fuel requires cooling the com- 
bustion gases enough to condense the 
water vapor in them and capture that 
latent heat. The Lennox Pulse furnace, 
the Amana Energy Command System, 
the Arkla Recuperative Heating Sys- 
tem, the Magic Chef Ultra Series, and 
the Megasave I from Clare Brothers 
Ltd. in Canada [PS, March ’83] are 
all condensing furnaces. All use a sec- 
ondary heat exchanger of some kind 
to cool the exhaust gases below the 
dew point. A special drain carries the 
condensate away. 

The condensate, however, is not just 
water. It tends to be acidic, and under 
some conditions has been shown to 
cause corrosion in the stainless-steel 
secondary heat exchanger of some 
furnaces. Borg-Warner decided to forgo 
the additional efficiency in order to 
avoid possible corrosion problems. *In 
the HeatPipe Furnace, only the work- 
ing fluid within the heat pipes con- 
denses," notes Raffensberger. “No 
condensation—and no waste products 
—occurs within the combustion area." 

The condensing furnaces with the 
highest AFUE ratings are the Lennox 
Pulse (at 96 percent) and the Amana 
Energy Command System (at 95 per- 
cent). Both are in the upper echelon 
of the purchase-price scale as well. 
Suppose you were about to replace an 
older furnace, say, one that would have 
a 60-percent AFUE rating if the DOE 
tested it. Would you be wiser to buy a 
95-percent-efficient furnace or a Heat- 
Pipe Furnace, considering the differ- 
ence in cost? 

Borg-Warner put that problem to a 


computer: How long would it take to 
pay back the additional initial cost of 
the more efficient furnace with the 
money from fuel savings? The analy- 
sis assumed that the HeatPipe Fur- 
nace would cost $900 less than the 
95-percent-efficient furnace (based on 
a $1,200—$1,400 installed cost for the 
former and $2,400-$2,500 for the 
latter). The study arrived at a simple 
payback, assuming that the interest 
paid or lost on the $900 incremental 
cost would be balanced by the rising 
price of natural gas. 

The result? “In St. Louis, for example, 
the estimated annual heating cost with 
the old 60-percent-efficient furnace 
would be $845," says Raffensberger. 
"Installing the HeatPipe Furnace would 
result in an annual saving of $231. 
Installing a 95-percent-efficient furnace 
instead would net the homeowner an 
additional $61 annual saving. At that 
rate, it would take more than 14 years 
to pay back the additional cost of the 
95-percent-efficient furnace." 

The calculations for six cities are 
shown in the table below. Note that 
the 95-percent-efficient furnace looks 
more attractive (the payback gets 
shorter) where the climate is colder 
and less so where it's more moderate. 
Prices for all furnaces vary locally, as 
does the price of gas, so you should 
check with dealers in your area and 
calculate your own payback before 
making your choice. 


Other features 


In common with many high-efficiency 
gas furnaces, the HeatPipe Furnace 


Payback: original cost vs. operating cost 


Annual Additional Time to 
Annual heating saving with 85% annual saving pay back added 
cost with 60% AFUE HeatPipe with 95% cost of 95% 
City AFUE fumace ($) Furnace ($) AFUE furnace ($) furnace (yr.) 
Washington 799 210 56 16.1 
Dallas 530 142 38 23.7 
Cleveland 1,040 284 75 12.0 
St. Louis 845 231 el 148 
Minneapolis 1410 390 103 87 
Denver 1,032 284 74 12.2 


NOTE: These estimates are based on the same house (typical) in all cities, zero-percent oversizing of the furnace, and an 
inside design temperature of 70 deg. F. Fuel rates used: gas—$0.627 /ccf; electricity $0.067/kW-h. Installed costs 
(see text) were based on market survey by Borg-Warner. Rating of HeatPipe is based on DOE testing of prototypes. 


In a computer study, Borg-Warner com- 
pared a HeatPipe Furnace (85-percent 
AFUE) with one rated 95 percent. The 
study calculated the annual operating 
cost for an older furnace (60 percent) 
in the same house in six cities. Then it 
calculated how much would be saved 
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if that furnace were replaced with a 
HeatPipe Furnace and how much more 
would be saved with one 95-percent 
efficient. Finally, it calculated how 
many years it would take to make up 
in fuel savings for the additional cost 
of the 95-percent furnace. 


has an electric ignition rather than a 
wasteful standing pilot. It also has a 
power burner rather than a conven- 
tional atmospheric burner. The power 
burner uses a blower to premix air and 
gas before they enter the combustion 
chamber. That gives more efficient 
combustion and lower emissions. The 
power burner also reduces off-cycle 
losses because not much air passes 
through—and out the flue —when the 
burner is off. Finally, the burner forces 
exhaust gases out, so the HeatPipe 
Furnace does not require a conven- 
tional chimney. 

The high efficiency of the heat-pipe 
heat exchanger means that the fur- 
nace can be smaller than a conven- 
tional furnace of comparable Btu out- 
put. The cabinet is 16 inches wide, 
28% inches deep, and 48 inches high. 
The low thermal mass of the heat ex- 
changer means that the furnace re- 
sponds very quickly to the thermostat, 
the company claims. “You ask for more 
heat, you have it within 45 seconds," 
says Raffensberger. "With heat ex- 
changers of greater thermal mass, it 
may take a couple of minutes." 

The low physical mass of the heat 
exchanger means that there is less re- 
sistance to airflow, it's claimed. Thus, 
a lower-horsepower motor can be used 
for the blower, so it takes less electric- 
ity to distribute the air. "The consumer 
won't see that reflected in the AFUE 
ratings," Raffensberger points out, 
"but he'll recognize it when he gets 
his electric bill." 

The gas connection, electrical hook- 
ups, and duct connections are standard 
with the HeatPipe Furnace, but it does 
require a special venting system. Con- 
densation will not occur within the 
combustion area, but it can occur 
under abnormal conditions within the 
vent, so a three-inch, coated stainless- 
steel vent must be used. The vent can 
be run out through a side wall (where 
codes permit) or it can be installed 
within an existing chimney. The in- 
staller must provide a *&-inch con- 
densate drain. Borg-Warner offers a 
20-year limited warranty on the heat- 
pipe heat exchanger. Other compo- 
nents of the furnace have a one-year 
limited warranty. 

The HeatPipe Furnace is marketed 
under the Borg-Warner brand name 
by York heating and air-conditioning 
dealers, and under Borg-Warner's 
Fraser-Johnston, Luxaire, and Mon- 
creif brands. Currently, it's available 
in two sizes: 105,000 Btu/h input 
(89,000 output) and 73,500 Btu/h input 
(63,000 output). Additional models 
will be added later, says Raffensberger, 
including, perhaps, a condensing ver- 
Sion when it's economically justifiable 
and reliable. 


By GEORGE SEARS 
Drawing by Eugene Thompson 


BRUNSWICK, MAINE 


t his front door, Dr. Charlie 
Wing looked me squarely in 
the eye and said, *I cut my 


heating bill in this house from 

$1,970 to $389 a year" 
If it weren't for the look on his face, 
T'd have considered what he said a cue 


25 heat leaks and 
howto plug them 


@ Using an 80-year-old house in Brunswick, Maine, as a laboratory, energy specialist 
Dr. Charlie Wing has devised practical ways to plug heat leaks. The house is featured in a 
PBS television series on how to renovate for energy conservation. The author toured the 
house with Wing and tells how, by retrofitting insulation, blocking air leakage, and other 
techniques, Wing was able to cut more than 80 percent off his heating bill. 


to laugh. The house he was talking 
about looked like a classic heat sieve 
—at least that was my first impres- 
Sion as Wing and I walked around the 
outside. From the inside it didn't look 
much better. I certainly wouldn't ex- 
pect the kind of performance he was 
describing from an 80-year-old, two- 
Story, six-room structure with an un- 
finished basement and attic. 

I was in for a surprise as Wing took 
me through, pointing out the hidden 


updated features of the house. I could 
not find so much as a pinhole through 
which heating dollars—or even dimes 
— could be lost. 

As we poked into nooks and cran- 
nies, I didn't immediately see how 
Wing had lopped more than 80 per- 
cent from his energy bill. “It couldn't 
just be from plugging holes, could it?" 
I asked. 

“No. I also insulated, installed new 

Continued 


Sr en 


Heat loss can be detected by de-pres- 
surizing the house and using a wet 


hand to detect airflow (1). Seal base- 


ment door with rigid-foam and tension 
strip (2). Weatherstrip and insulate attic- 
access panel (3). Seal unused fan out- 


4 


lets with plastic film (4); remove in the 
spring. Caulk seam between founda- 
tion and lower edge of siding (5). 
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A day spent going from room to room 
plugging holes can save a lot of money. 


windows and doors, and replaced ap- 
pliances with energy-saving models,” 
he explained. “But plugging holes in 
this house—holes I call hidden leakers 
—saves me about 25 percent in heat- 
ing costs.” 

Wing is the author of the new book 
House Warming (Atlantic/Little, 
Brown) in which he describes how he 
renovated the house I was in. This 
book (and others he’s written on home 
energy conservation) have brought 
him national attention: He is now fea- 
tured in a 13-part television series on 
saving energy dollars being shown on 
PBS stations throughout the country. 

Back in 1976, Wing founded an out- 
fit in Brunswick called the Corner- 
stones Energy Group. Cornerstones is 
an educational center that instructs 

. architects and builders on how to de- 
sign and construct buildings, includ- 
ing homes, that save energy. All this 
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This drawing, keyed to the table on the 
opposite page, tells you where to look 


from a physicist who has a doctorate 
in physical oceanography from the 
Massachusetts Institute of Technology. 


How to find a leak 


Some leaks are extremely difficult 
to detect. To find them, you could hire 
an energy auditor, who might use a 
blower door—a calibrated high-speed 
fan that is placed in a door frame— 
and an infrared scanner ["All-Out En- 
ergy Audits," PS, Nov. '81]. The blower 
door izes and de-pressurizes the 
house while the auditor makes a sur- 
vey with the scanner. Energy auditors 
charge $200 to $400 for this service. 

However, you can make a fairly thor- 
ough inspection yourself without the 
high price, using only a wet sponge. 
Wing recommends that you wait for 
a day when the outside temperature 
is 32 degrees F or lower. See that all 
windows and outside doors, as well as 


for heat leaks, what to do when you 
find one, and what to use to seal it. 


the fireplace dampers, are closed. Then 
de-pressurize the house by turning on 
all equipment that exhausts air— 
kitchen and bathroom ventilating fans, 
clothes dryer (use the "air only" set- 
ting), and an oil burner, if you have 
one. This increases the amount of cold 
air that enters the house, especially 
through areas that leak. 

Wet a sponge and, with the sponge, 
your hand. Now, room by room and in 
the basement and attic, draw your 
hand around possible air-leak areas: 
windows and outside doors, ceiling 
fixtures, electrical outlets and switch- 
es, baseboards, and wall-ceiling butt. 
joints. Keep in mind that where two 
dissimilar materials meet—wood and 
masonry, for example, or wood and 
wallboard—you're most likely to find 
a leak. As you make the inspection, 
use the wet sponge to keep your 
hand damp. 


Where you can plug heat leaks 


Leak areas? Sealing materials? 


Special instructions 


1. Basement door 
weatherstrip, tension strip 


Caulk, closed-cell and rigid-foam 


Caulk frame-to-siding joint—stuff closed-cell foam 
into gap if it's wide enough; nail rigid foam to out- 
side face of door if panels are leaking; adhere 


tension strip to doorstop 
2. Basement windows Caulk 
3. Sill plate Unfaced fiberglass insulation, Push oversize piece of insulation against inside of 
caulk’ plate from basement or crawl space 
4. Furnace flue Unfaced fiberglass insulation, If crack between flue and chimney is wide enough, 
furnace cement. stuff with insulation; if not, seal with cement 
5. Outside faucet Closed-cell foam, cauli 
6. Electric service cable Unfaced fiberglass insulation, Stuff entry hole with insulation, working from 
caulk? inside if accessible 
7. Telephone cable Caulk ‘Seal where cable passes through wall on outside 
of house 
8. Fireplace clean-out Furnace cement Cement around frame; make sure door closes 
door tightt 
9. Outside doors Caulk, weatherstrip, flexible If there's a mail slot in the door, consider installing 
threshold an outside mailbox and stuffing existing slot with 
insulation 
10. Windows" Caulk, duct tape, weatherstrip 


11. Baseboards Unfaced fiberglass insulation 


Remove baseboards and stuff gaps with fiberglass; 
replace baseboards 


12. Outlets and switches Foam gaskets Remove plate, install gasket, replace plate; also 
insert plugs that come with gaskets into receptacles 
when not in use 

13. TV-antenna or -cable Caulk 


entrance 


14. Medicine cabinet 


Foil-faced fiberglass insulation, 


Remove cabinet, install insulation in wall, apply 


polyethylene. polyethylene vapor barrier to back and side of cab- 

inet, reinstall cabinet. 

15. Ventilating fan Polyethylene Remove grille, cut polyethylene to size, place sheet 
on back of grille, reinstall grille 

16. Clothes-dryer vent Make sure lint isn’t keeping vent damper open 

17. Fireplace Closed-cell foam insulation, caulk Stuff insulation into gap where fireplace meets 
wall; caulk 

18. Wall-mounted fixture Unfaced fiberglass insulation Turn off electr 


19. Room air conditioner 


Duct tape, polyethylene, caulk 


For in-wall unit, cover with polyethylene and caulk 
perimeter; for window unit, cover with polyethylene 
and tay imeter 

‘Treat this door the same as an outside door 


20. Attic door Caulk, weatherstrip, flexible 
threshold 
21. Attic scuttle Closed-cell and rigid foam. 


22. Recessed light fixture Plywood, unfaced fiberglass 


insulation 


Apply closed-cell foam to perimeter; nail rigid 
foam to back of scuttle 

Build box around appliance that projects above 
ceiling; insulate up to and over box” 


23. Chimney Unfaced fiberglass insulation 


Apply where chimney passes through attic floor 
and roof. 


24. Plumbing vent Unfaced fiberglass insulation. 


‘Apply where vent passes through attic floor and root 


25. Ducts Caulk, duct tape, foil-faced 


fiberglass insulation. 


Where ducts are in unheated areas, seal joints with 
caulk or duct tape; wrap duct with insulation? 


This table begins with the basement foundation, proceeds to the living quarters, and ends in the attic. The numbers next to 
each potential heat-leak problem coincide with the numbers in the drawing on the opposite page. 
?The term “caulk” describes a variety of different compounds in tubes and cans that are used to seal joints and seams. You 
may not need all the materials listed; use whatever works in your situation. 
“Where you can seal a leak from both the inside and outside, do so. 
“if windows have sash cords, consider removing them and sealing holes with caulk or duct tape— then install tension strip. 
5Remember to remove the polyethylene covering in the spring so you can use the fan. 
Sif the fireplace damper does not close tightly, seal the damper and don't use the fireplace, or install a glass fireplace door to 
prevent cold air from entering the room and warm air from escaping. 

‘Caution: The National Fire Code specifies a clearance of three in. around recessed lighting fixtures. 
Sin one job, Dr. Wing cut a heating bill in half by doing this. However, there's no sense in treating ducts if the area is heated 


because heat radiating from ducts contributes to the overall warmth of the space. 


When you feel a draft, you’ve found 
a leak. Mark the spot with chalk. 


How to plug a leak \ 


What should you use to seal leaks? 
Wing’s inventory of heat-leak stoppers 
consists of caulk, closed-cell-foam 
weatherstripping, rigid weatherstrip- 
ping, foil-faced and unfaced insulation, 
polyethylene sheeting, duct tape, foam 
gaskets, and tension weatherstripping. 

One kind of tension strip, made by 
3M Co., is a half-inch-wide plastic 
strip that folds into a “V” and is called, 
aptly, V-Seal Weather Strip. One side 
of the “V” is adhesive-coated, so you 
can attach it to window,frames and 
doors. The material is flexible, so win- 


dows and doors can be opened and 
closed many times before the strip 
loses its sealing ability. On double- 
hung windows with sash cords, install 
tension strip and remove the cord. 
The strip is enough to keep the 
window open. 

Where are the most common leaks? 
According to Wing, there are 25 of 
them, and they’re listed in the table 
above. The table also lists materials 
you can use to seal leaks and special 
instructions Wing offers for doing the 
job. Remember, however, that because 
of the unique characteristics of each 
house, there may be leaks in your 
house at places not listed in the table, 
so don't rely on it alone. us 


New heat-saving products 


= 
—À 


Acrylic caulk in an aerosol can (from a vari- 
ety of manufacturers) is used like conventional 
caulk to plug heat leaks (top photo). The flow 
of caulk is regulated by varying the amount 
of pressure to the nozzle. 

Middle photo: New heat-shrink window cov- 
ering stops cold air. To install, you outline a 
window with double-sided tape, then cut the 
insulating sheet to size and press it to the 
tape. With a hair dryer, you blow warm air 
over the sheet until the material is taut. 

Bottom photo: Flexo-Therm (Columbia En- 
ergy Systems, Somerville, Mass.), promises 
a 12-percent saving in homes that have base- 
board-heating systems. Placed behind con- 
vection fins, Flexo-Therm prevents heat loss 
caused by heat being conducted away from 
the room—especially on outside walls (not rec- 
ommended for cast-iron baseboards). —G. S. 
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Cocky catamaran 


—home-built competition for Hobie cats 


Spray flies off the hull like a jet from a fire hose (top) as the 
4.9 Meter scoots along at 15 knots. Advanced-design fea- 
tures include anti-dive planes (visible in photo above, just 
below hull-joining strut) and a drilled-out boom. For con- 
struction plans, send a $10 check or money order to Steven- 
son Projects, Box 584, Del Mar, Calif. 92014. 
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Q Asswift-sailing as many costly catama- 
rans, this home-built version can be con- 
structed for less than $600 using standard 
lumberyard materials. The advanced-design, 
high-aspect-ratio hulls have anti-dive planes. 
The rig includes a clubfoot jib and a pivot- 
ing wing mast with adjustable airfoil. 


By SUSANNE and PETER STEVENSON 
Photos by Peter Stevenson 


ater shoots off the lee bow as the sailboat speeds 

across the bay. It tacks, producing a classic 

rooster-tail wake—the signature of a high-speed 

catamaran (see photo at right). Yet this excit- 
ing performer is not a costly, advanced-design production 
boat but our latest home-built craft: the 4.9 Meter 
catamaran. As it speeds along at up to 15 knots, it may 
not outpace the $4,000 craft that inspired its design—but 
it can make an impressive attempt. Best of all, this 16- 
footer costs well under $600 to build. 

Like the Mini-Cat we built four years ago [PS, Feb. ’80], 
our 4.9 Meter has deep, high-aspect hulls—longer than 
they are wide by a ratio of 20:1. These skinny, symmetri- 
cal hulls are shaped to tack smoothly without a dagger 
board. The 110-sq.-ft. mainsail also has a high aspect ratio 
for most-efficient sailing in brisk winds. Like the Mini- 
Cat, the 4.9 Meter has an airfoil-shape wing mast (see 
diagram at end of article) that automatically pivots to 
face the wind. Internal halyards cut drag further. 

But this catamaran differs from the Mini-Cat in more 
ways than just length. The jib has an easy-handling club- 
foot rig. When tacking, you just steer while the 45-sq.-ft. 
jib swings over on its own mini-boom, keeping a good shape 
that you can adjust later. 

You can also adjust the pivoting wing mast's angle of 
attack: Simply tighten a turnbuckle. And you can tune 
the mainsail to the best airfoil shape for prevailing winds 
by adjusting the lines linking the sail's bottom batten to 
the boom. This perforated boom is both lighter and sportier- 
looking than conventional booms. 

The 4.9 Meter even boasts some features that you won't 
find on most production boats. The kickup rudders have 
lines running up inside the tiller for easier and safer lock- 
down at speed. (On more-conventional craft, you must raise 
the tiller for a moment to lock the rudders down—a risky 
maneuver at high speeds.) 

A unique set of anti-dive planes attached to the inner 
face of each hull at the bow (see diagram) helps protect 
against pitchpoling. The airfoil-shape planes ride out of 
the water during normal sailing, but when the skinny 

Continued 


hulls pierce a wave, the planes act like hydrofoils to pull 
the boat up, keeping the craft from pitching forward. 

One final custom touch: Instead of mounting the main- 
sheet pulley flush with the deck, as is standard, we in- 
serted a spring between it and the deck. This keeps it 
from falling over when tacking and thus fouling the lines. 

To transport the 4.9 Meter, we modified our rugged 
wooden boat trailer [PS, March '83]. Details are included 
in our plans (see caption on opening page for ordering 
data). Once at the water, two people can carry the unrigged 
boat down the beach. Rigged, with rudders added, two peo- 
ple can still lift it into the water. And by unfastening the 
trampoline and loosening 10 nuts, the whole boat can be 
disassembled for storage. 

We were able to build the 16-foot cat using materials 
found at lumberyards and hardware stores—no marine- 
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supply stocks are needed. The solid-lumber deck and bot- 
tom make hull construction easy. The hulls are the same 
sort of simple box section we used on the Mini-Cat. We 
mounted two stringers on the hull’s outside to double as 
splash rails. For storage, we made hatches out of four- 
inch rubber drain plugs with plastic drain caps for tops. 

As usual, we made sails from tough, polyethylene tarp 
that’s wide enough to require no sewing. The battens are 
pieces of plastic pipe inserted into pockets made from web- 
bing used for lawn furniture. 

The trampoline is also made from three layers of the tarp, 
with grommets as drain holes. All four edges of this deck 
are rolled around a 1 x 2 that’s sandwiched between frame 
members. 

A final clever touch: The folding lift handle for the mast 
is a standard kickup door stop. us 
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Matching the bolt 
to the job 


@ Bolts, nuts, and screws for the do-it-yourselfer come in such a bewildering variety 
that it's hard to pick the right one for the job at hand. This guide, which concludes a PS 
two-part series on threaded fasteners, describes all types of nuts and bolts and the best 
way to use them—and includes a look at some novel fasteners. 


By THOMAS H. JONES 


he first bolts made in America 
were made by hand in the early 
19th century at a small factory 
in Marion, Conn. The price? A 
hefty 16 cents each. Threaded fasten- 
ers have come a long way since then, 
with a proliferation of types and sizes 
that makes it essential for you to know 
exactly what's needed for your job in 
order to make an intelligent purchase 
at the hardware counter. Bolts or 


screw fasteners are used more than 
any other type of mechanical fastener 
for connecting two or more parts. And 
there are special types for many jobs, 
if you know what to ask for and where 
to go for them. 

In this article I'll discuss bolts, nuts, 
and screws (except setscrews, which 
were covered in the first part of this 
series [PS, Oct. '83]). 

The threads on most screws, nuts, 
and bolts sold in the United States are 
classed (under the American Standard 


for Unified Threads) as either coarse 
(UNO) or fine (UNF), although some 
threaded fasteners are available with 
extra-fine (UNEF) threads. UNEF 
threads are used when the screw has 
to be threaded into thin material or 
when the screw has to be positioned 
accurately as an adjustment device— 
in a thermostat, for example. 
Because dimensions and tolerances 
meet a national standard, threaded 
products made by different manufac- 
turers will mate. 
Continued 
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But there are also metric standard 
threads for metric screws, nuts, and 
bolts that do not mate with Ameri- 
can Standard threads. There are other 
special-purpose threads that won't 
mate either, such as Acme and pipe 
threads. 

Most of the threaded fasteners you 
find in hardware stores have coarse 
threads. In general, coarse threads are 
easier to use, are not as easily dam- 
aged, and are less likely to cross 
thread. However, fine-thread screws 
and bolts are stronger because the 
thread is not cut as deep (more cross 
section is left on the shank, resulting 
in higher tensile strength). For the 
same nominal size, a fine-thread fas- 
tener will develop a higher clamping 
force, assuming the engaged thread 
length is enough to prevent stripping. 
Typical threaded fasteners include: 

Machine screws. This is a general 
class of small threaded fasteners used 
either as screws in tapped holes or as 
bolts with nuts. The definition is loose; 
the key word is small. Machine screws 
are made in many materials, finishes, 
lengths, and classes, Their diameters 
range from No. 000 up to % inch or 
somewhat larger. 

Machine bolts (also called cap screws). 
These range in size from '4 inch to 
four inches and are used in heavy 
assemblies. Steel machine bolts are 
graded for strength. Those you find 
in retail stores are generally grade one 
(unplated) and grade two (plated). 

About the only time you will have 
to be concerned about using high- 
strength (grade five) screws or bolts is 
as replacements in your car or truck. 
High-strength bolts and screws are 
coded on their heads with a class mark 
when they're American Standard and 
are grade marked when they're metric. 
(See photo and related sketches for 
sample markings.) 

The exception to all this: socket- 
head cap screws. Today, in this country, 
these are manufactured to the grade- 
eight level. Socket-head cap screws are 
torqued with a hexagonal key wrench. 
The size range is very wide—from No. 
0 to four inches in diameter with 
socket, flat, and dome heads. 

Studs. Studs are essentially rods 
threaded at both ends. Normally, a 
stud goes through a clearance hole in 
one piece and is permanently threaded 
into the other. A nut on the stud com- 
pletes the assembly. 

Stove bolts. These round-head or 
flat-head bolts are classed as utility 
hardware. That means they're good for 
noncritical wood-to-wood, metal-to- 
wood, and metal-to-metal assembly. 
The shanks may be fully or partly 
threaded, and they usually come with 
Square nuts. 
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Thread lockers (from left) include: nut 
and jam nut, castle nut and cotter pin, 


plastic-insert nut, helical and toothed 
lock washers, and liquid adhesive. 


After initial tightening, lower jam nut 


must be held to prevent further turning 
when upper nut is tightened against it. 


Anaerobic adhesive from Loctite flows 
on threads to produce a hard-plastic 
coating between bolt and nut threads. 


| 


T 


External threads on E-Z LOK inserts 
are coated with epoxy. Wood insert 
(right) cuts without crushing fibers. 


Carriage bolts. Most carriage bolts 
have a square neck on the shank just 
under the head, but some are made 
with fins or ribs. Their dome-like 
heads offer no slot or recess for hold- 
ing or turning. When used in wood-to- 
wood or wood-to-metal assembly, you 
must drill pilot holes the diameter of 
the shank (or slightly smaller). When 
the bolt is driven into wood, the 
squared section keeps the bolt from 
turning as the nut is torqued. A flat 
washer should always be used under 
the nut of a carriage bolt. 

Carriage bolts are also useful in 
metal assemblies, but square holes 


E-Z LOK threaded insert (left) is used 
in wood. At right (in cross section) are 
threads cut by sharp, thin threads. 


must be made in the metal, usually 
by punching or by squaring round 
holes by filing. A typical metal-to- 
wood application for carriage bolts is 
attaching large strap hinges to a door. 
Being able to tighten a nut on a bolt 
without having to have a second wrench 
on the bolt can be an advantage. 


Nuts 


There are many kinds of nuts, but 
hex and square are the most common. 
Square nuts are normally used only 
for light duty. Their surfaces may be 
flat, chamfered, or faced with a washer. 
Hex nuts include regular and heavy 


types and also jam nuts. There are, 
of course, also wing and knurled nuts 
for finger tightening, and cap nuts 
(acorn nuts) to protect the ends of 
threaded rods or bolts. 

Nuts, bolts, and screws that are 
wrenched tight don't always stay tight. 
Fasteners work loose under shock, 
vibration, joint movement, and mate- 
rial contraction and expansion. Wood 


members bolted together in hot, humid 
weather can shrink in winter and 
leave the nut loose on the bolt. Wood 
members bolted in dry winter air ex- 
pand in summer; the bolt head or 
washer is pulled deeper into the wood, 
and the following winter when the 
wood shrinks again, the nut is loose. 

In metal-to-metal bolted assemblies, 
when the nut is tightened with the 


SAE grades in steel bolts (from left): 
plain head used for grades 1 and 2 
(both low-carbon steel, but 2 has bright 
finish); grades 5, 7, and 8 are quenched 


«€ @ Ds 


and tempered medium carbon, alloyed 
for progressively higher strength; 7 and 
8 have cold-rolled threads. Metric Prop- 
erty Class 8.8 is high-strength steel. 


PS buyer’s guide to fastener heads 


proper force, the bolt shank is stretched 
slightly. This tension in the bolt is 
what holds the parts together. Ordi- 
narily, about 90 percent of the final 
wrenching torque goes into overcom- 
ing thread-to-thread and nut-to-wash- 
er friction; the remaining 10 percent 
of the torque goes into tensioning 
the bolt. 


How to lock fasteners 


Jam nuts. If, after tightening a nut, 
you have enough thread showing on 
the bolt, run on a second nut. While 
you keep the first nut from turning 
with a wrench, tighten the second nut 
against it. The threads deform, lock- 
ing the nuts to the bolt. There are spe- 
cial thin jam nuts for use under the 
holding nut. 

Castle nuts. Slots in the head of this 
nut receive a cotter pin or wire that 
you pass through a drilled hole in the 
bolt after you've tightened the nut. 
The problem with a castle nut is that 
you have to drill a hole through the 
bolt—not easy to do in many situations. 

Prevailing-torque lock nuts. These 
lock nuts spin freely for a few turns, 
then must be wrenched the rest of the 
way. There are two types: Elastic Stop 
Nuts contain a plastic compression col- 
lar crimped into the top of the nut. 
The inside diameter of the collar is 

Continued 
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Socket-head shoulder screw for pivots, 
axles: Shoulder is concentric with head; 
tensile, shear strengths are high. 


Miniature machine screws—size 000— 
120, shown with a penny to give you 
an idea of scale—with nuts and wash- 


Trete 


Standard bolts are (from left): flat-head 
stove, round-head stove, carriage, hex- 
head (cap screw), and square-head. 


smaller than the bolt-thread outside 
diameter. When wrenched, the bolt im- 
presses (without cutting) a mating 
thread in the collar. The collar's fric- 
tion grip on the bolt thread locks the 
fastener. 

Another kind of lock nut —Nylock 
— contains a nylon plug inserted and 
staked in one side. The plug forces the 
bolt threads against the other side of 
the nut. Both types can be reused 
many times. 


Under the nut 


Washers serve a variety of functions 
when used with threaded fasteners. 
Flat washers span oversize drilled 
holes, spread the clamping load over 
a larger area of the work, and pro- 
vide a mating surface for the nut. Lock 
washers serve as spring-tension lock- 
ing devices. 

Flat washers. Type A flat (or plain) 
washers are made to very loose toler- 
ances and are satisfactory for most 
assemblies. Type B are specified in 
narrow, regular, and wide diameters. 
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ers. Hardware this small is usually 
available (in retail quantities) only from 
modelmakers' supply houses. 


Heads, as well as nuts and washers, 
can be set flush on surface (top row) 
or sunk below it (bottom); the latter al- 


Extra-wide fender washers are also 
made, and no home shop should be 
without a one-pound selection of these 
(available at major hardware outlets). 
Most washers are soft steel, but they 
are also made of aluminum, brass, and 
stainless steel. 

Helical spring washers. What most 
of us think of as lock washers are 
made of square wire (usually hardened 
carbon steel) formed into a one-turn 
helix. These washers keep a nut and 
bolt tight by maintaining tension in 
the bolt equal to the force necessary 
to flatten the washers. 

Toothed lock washers. These have 
internal or external teeth and are 
made of hardened carbon steel, usu- 
ally plated. The individual teeth are 
twisted so the sharp edges bite into 
both the nut and work surface when 
the washer is compressed. The teeth 
are angled so they drag when the nut 
is tightened but resist loosening. 

Adhesive. A drop of adhesive can 
sometimes do the job of lock nuts and 
lock washers. Loctite’s Threadlocker 


ways requires counterboring with larg- 
er bit or, in the case of the flat-head bolt 
shown, with tapered countersink. 


adhesives are anaerobic—they remain 
liquid only as long as they are exposed 
to oxygen. When confined (between 
mating threads) in the presence of 
metal, they harden, without shrinking, 
to a tough plastic that conforms to the 
surface of the threads. This prevents 
unwanted loosening, but the bond can 
be broken with wrench pressure. 

Inserts. This is a form of nut that 
functions as a tapped hole. Inserts are 
used in places where machine-screw 
threaded holes are needed in materi- 
als that cannot be threaded or in 
materials—such as plastics, soft met- 
als, and wood—that can be threaded 
but would not have sufficient strength 
for the application. 

T nuts. Perhaps the most popular 
form of insert for wood, the T nut is 
kept from spinning by its integral 
prongs when it's tapped into a pre- 
drilled hole. It must be installed from 
the back face of the workpiece. 

E-Z LOK. These threaded inserts 
are for metal; they fit into UNC- 
tapped holes. Epoxy-adhesive coating 


on the external threads prevents loos- 
ening and backing out. 

Clinch nuts and rivet nuts. They’re 
threaded inserts for thin metal, and 
they provide a strong multiple-thread 
fastener in materials too thin, soft, 
brittle, or weak to be used with tap- 
ping screws, or for applications in 
which tapping screws wouldn't work. 
Installation of a clinch nut requires 
access to both sides of the piece into 
which it's going. 

Nylon bolts, washers, nuts. The 
resiliency of nylon helps these fas- 
teners conform to rough or uneven 
surfaces; loosening under shock and 
vibration is eliminated with proper 
(light) tensioning. Nylon fasteners are 
electrically insulating and resistant to 
many corrosive chemicals and the 
atmosphere. They're not for tempera- 
tures over 250 degrees F. 

Bent bolts. A bent bolt is any bolt 


that doesn't have a straight shank. 
Eyebolts, hook bolts, U-bolts, and 
framing anchors are examples. 

Most of the screws and bolts dis- 
cussed here can he bought at hard- 
ware stores, home centers, and lumber- 
yards. If you need a quantity of any 
one size, you'll save money by buying 
standard boxes of 100 rather than blis- 
ter packs. For sizes beyond those that 
stores carry or for high-strength bolts, 
check the Yellow Pages under Nuts 
and Bolts. For threaded nylon fasten- 
ers, inserts, clinch nuts, and machine 
screws down to size No. 000, write: 
Small Parts, Inc., 6901 N.E. Third 
Ave., Miami, Fla. 33138. The Wood- 
worker's Store (21801 Industrial Blvd., 
Rogers, Minn. 55374) offers a line of 
‘Square-recess drive screws, and the 
Safety Socket Screw Corp. (6501 N. 
Avondale, Chicago, Ill. 60631) makes 
a variety of hex-socket screws. — Eis 


Threaded blind rivets are installed 
with riveting tool as shown (above left) 


Nylon hardware conforms to uneven 
surfaces, resists shock and vibration, 
is electrically insulating, and resists 


though some types can be installed 
without the tool where access is limited. 


most corrosion, including that from 
chemicals. Sizes available from Small 
Parts, Inc., range from 2-56 to 14-20. 


Don’t paint 
your house— 
stain your siding 


If you own a new home with unpainted 
wood siding or if the stain on your old 
house needs renewing, consider doing 
the job yourself. Here are some tips on 
staining from the Darworth Co. (Avon, 
Conn. 06001), makers of Cuprinol. 

First, remember that stain doesn't 
protect wood from weather. For that, 
you need a wood preservative or com- 
bination stain and wood preservative. 

There are two basic kinds of stain: 
latex- and oil-base. Latex stains are 
generally less expensive and are easy 
to work with and clean up. However, 
latex-base stains may not penetrate 
and can crack and peel like paint. An 
oil-base stain, especially one with a 
preservative, soaks into wood and helps 
protect it from moisture damage. 

Also, you can choose between semi- 
transparent and solid-color stain. Semi- 
transparent stain shows the grain and 
texture of wood; solid shows only tex- 
ture but does a better job of covering 
blemishes. Don't use solids on a deck; 
they can rub off on shoes and clothing. 
And don't use an oil-base stain over a 
latex stain—it won't work. 

As with every finishing job, the most 
important part of staining is prepara- 
tion. Get rid of dirt and mildew by 
washing with either detergent and 
water or a half-and-half solution of 
water and chlorine bleach. A few dis- 
colored spots, caused by resins bleed- 
ing through the wood's surface, may 
remain. Remove them by applying a 
solution of one part oxalic acid and 
nine parts water; let it stay on the 
wood's surface for 30 minutes, and then 
rinse. Replace rotted, soft, or badly split 
wood, and caulk windows, doors, and 
trim. 

You can use a brush, roller, or spray 
gun to apply the stain, but remember, 
rollers won't cover rough textures as 
well as a brush. If you use a roller, 
keep brushes on hand to use in tight 
spots such as corners and window-trim 
areas. Keep the roller fully saturated 
to avoid light streaks. If you spray, use 
a brush to go over each area as you 
finish—before the stain dries—to be 
sure that you cover any missed spots. 
Back brushing is the best way to cover 
a textured surface. To prevent glossy 
spots, wipe off any excess stain that 
hasn't penetrated an hour or so after 
the second coat.— Charles A. Miller 
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Popular Science leisure-home plan 


Vaulted great room 


Q Crisply angled roof lines 
and a prow-shaped deck frame 
this home's centerpiece: a 
"great room," specially de- 
signed for easy weekend en- 
tertaining. With the garage 
on the north side, there's 
a good buffer against cold 
4* winds, and multiple windows 
on the south side soak up 
the sun's warmth. 
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By AL LEES 
Design by Ken Gephart 
Rendering by Carl Laureson 


emember the country plot you’ve been coveting 

—the one that slopes down to the shore? PS just 

commissioned the ideal house for it. Its prow front 

gives a distinctive shape to the great room, around 
which both stories are planned, and shapes the broad deck 
and the daylight basement tucked beneath. That base- 
ment is the bonus of your lakeside lot: With minimal 
excavation, you can notch into the bank, keeping the home’s 
entry at the level above. 

On the north side (small sketch, far left), the saltbox- 
type back roof sweeps protectively down across the ga- 
rage to a short wall, providing a good buffer to chill winds. 
The south face luxuriates in sunlight. Above a series of 
sliding-door units giving directly onto the deck (and add- 
ing that generous space to the balconied two-story great 
room within), a strip of fixed windows admits still more 
light—and warmth from a low winter sun. Farther up 
the roof, three pair of operable clerestory windows bring 
light, fresh air—and winter heat—to the balcony and the 
second-largest bedroom, which boasts its own pitched 
ceiling. The upstairs bedrooms share a skylighted bath- 
room—compartmented to preserve privacy during dual use. 

But the great room itself is the prize of this house. It’s 
anything but the usual living-room box: Its main wall bows 
out to encompass maximum view, while far overhead, its 
ceiling soars up past the balcony railing and the clere- 
story that’s in line with it, to intersect the plane of the 
back roof. The effect is rather like that of the lofty vaulted 
ceilings in great cathedrals, yet the house is not difficult 
or costly to frame. 

Shrewd detailing continues outside as well. Vertical- 
board siding accents the home's height—even if your lot 
isn't sloping and you omit the basement. 


GARAGE 


20 (224 


The plan is also adaptable to flat meadow or woodland 
sites. And you can shift the garage doors to the back wall 
if that suits your driveway approach. The window then 
moves to either of the side walls, but you needn't give up 
that handy door into the house through the utility room. 
Note also that in the non-basement version, the garage 
offers space for a water heater and optional furnace. 

The smaller upstairs bedroom (ideal for a youngster) 
juts over the entry to shelter its deck. And the southern 
eaves project enough to shade the windows from excessive 
exposure from high summer sun. 

This month's plans source—Piercy & Barclay—is new 
to the leisure-home series, but the designer has done many 
homes for PS through a different affiliation, in coopera- 
tion with the Western Wood Products Assn. Like most 
Oregonians, designer Ken Gephart is concerned with en- 
ergy efficiency, so he specifies double glazing throughout, 
R-30 insulation in the soaring ceilings, and R-19 in the 
walls. His plans meet all the requirements of the Uni- 
form Building Code. When you total up the square footage, 
here, you get an impressive 1,559— not counting the base- 
ment or deck areas. 

And no guest will ever ask you what you call the main 
space because as they enter it, they're likely to exclaim: 
“Great room!"—no matter how you furnish it. It’s handily 
open to a compact kitchen on one side and the masonry- 
hearth area (with a built-in firewood box) on the other. 
The possibilities are endless. us 


Here's how to order your plans 

One set of professionally drawn plans is $100. Four sets (for 
construction, financing, and filing) are $150. Specify plan number 
519-2A (without basement) or 519-2D (with daylight basement). 
Mirror-reverse plans are available for an additional $25. Materials list 
is $30. Add $5 postage to all orders. To use MasterCard or Visa (for 
plans orders only) call toll-free 1-800-772-8225. Or write Piercy & 
Barclay Designers, Inc., 7080 S.W. Fir Loop, Tigard, Ore. 97223. 


BASEMENT: 


980 sa. FT. 
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Solar System 
Destiny of Universe 


Video 


feachers 


@ Anew RCA interactive videodisc player offers much more 
than just movies. It plays games, lets you select scenes from 
its repertoire, and even functions as a teacher. (Yes, it also 
gives you a test.) And an unusual future probably awaits it. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


took a deep breath and put down 
my money. A moment later, I heard 
the announcer say, “They’re off,” 
and the race track in front of me 
filled with the pounding hooves of 
thoroughbred horses. Number Six had 
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won the last time, and my bankroll 
for the day said that he'd do it again. 
But a few minutes later, I was think- 
ing how well Number Six would do 
as a bottle of glue. 

Time to go home? No, time to turn 
off the TV and call it a night. Fortu- 
nately for my bank account, I was 
using RCA' first interactive videodisc, 


“A Week at the Races,” and its new 
SelectaVision 400 interactive-video- 
disc player. The disc is merely a “high- 
tech” game you play. But as I found 
out, the idea of interactive-disc playing 
can involve far more than just games 
and home entertainment. 

RCA'’s disc player is similar to past 
models: Pop in a videodisc, and you 
see its contents—from movies to con- 
certs—on the screen in color. If the 
unit is connected to your hi-fi, you 
hear the sound in stereo. But this new 
interactive model allows you to choose 
particular sections for viewing and to 
specify the order in which they will 
be shown. Those scenes and the order 
in which you see them can be differ- 
ent each time you use the disc. 

You make your selections by press- 
ing buttons on an infrared remote 
control. The numbers you choose rep- 
resent specific “bands” encoded on the 
disc (see drawing on next page). 
In its simplest form, each band num- 
ber may represent a particular song 
on a concert disc: Choose band num- 
ber three on a Luciano Pavarotti disc, 
for instance, and in moments he’s 
ready to sing “Recondita armonia.” 
For other discs, the technology pro- 
vides a whole new way of displaying 
information. 

For example, another disc I tried 
was CBS's “A Walk through the Uni- 
verse.” I began at band 33, which au- 
tomatically froze a frame displaying 
a menu of major topics (see photos 
above and on next page). I was cu- 
rious about the origin of the universe, 
so I tapped “20” into the remote con- 
trol. The main menu disappeared, and 
within a few seconds I was told that 
there are two theories—big-bang and 
steady-state—and that I could learn 
about either one by selecting the ap- 
propriate band from another menu 
that now appeared on the screen. 

I chose one, and soon I was watch- 
ing a presentation of animated con- 
cepts, drawings, and interviews with 
leading scientists. Was I learning 
anything? The disc now began to ask 
me questions about what I'd seen; it 
gave me a test. You answer questions 
by tapping in band numbers that move 
you to other areas of the disc. There, 
you're told whether you're right or 
wrong, and why. 

Finally, the disc showed another dis- 
play of suggested band numbers to 
enter for an automatic sequence of 
presentations. I could, for instance, 
have created a debate between the big- 
bang and steady-state theorists, or 
have plotted my own personal course 
through specific planets of the uni- 
verse. That ability to show individual- 
ized, one-on-one material could make 
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COMPUTERS ARE CREATING JOBS 


IF YOU'RE SERIOUS ABOUT 
MAKING MONEY IN 
MICROCOMPUTERS, 
NRI IS SERIOUS ABOUT 

SHOWING YOU HOW. 
The U.S. Department of 
Labor projects job openings 
for qualified computer tech- . 
nicians will soon double. 
International Resource 
Development, Inc. estimates a 
600% increase in these jobs in 
a decade. And most of these [M 
will be new jobs, created by the 
expanding role of computers. 


NEVER HAS THERE BEEN A 
FASTER-GROWING FIELD 
OF TECHNOLOGY. 
Many people are afraid of 
losing their jobs to computers, 
but thousands of jobs will be cre- 
ated for those who are prepared 
to meet the challenge. 
With NRI training, you’ll be 
prepared You can have a profita- 
` ble, exciting 
„future as 
| an expert 


EZ 


who can handle the operational, 
programming and technical as- 
pects of all kinds of microcom- 
puters and microprocessors. 


LEARN IN YOUR SPARE TIME. 
NRI trains you in your own 
home, at your convenience...no 
classroom schedules to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 
staff of professional electronics 
instructors, you'll get extraordi- 
nary hands-on training on the 
latest, most popular micro- 
computer: the new TRS-80™ 
Model 4 with Disk Drive. De- 
signed to perform diverse per- 
sonal and business functions 
and accept more software, the 
TRS-80 is yours to keep. 
LEARN HOW TO USE, 
PROGRAM AND SERVICE 
STATE-OF-THE-ART 
MICROCOMPUTERS. 
Through your carefully de- 
signed NRI course, you'll get a 
wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
„with your NRI Discovery Lab* 
You'll use a professional 4-func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 


‘TRS-80 isa trademark of the Radio Shack division of Tandy Corp. 


pro LCD multimeter, NRI Discovery Lab 
and hundreds of demonstrations and experi- 
ments. It's all yours to keep. 


With NRI training you'll explore 
your computer's registers, 
memory and input-output 
ports. You'll even write pro- 
grams to control the circuits 
you've designed and built. 
You'll perform hundreds of 
challenging experiments, al- 
ways backed by a full-time 
faculty ready to help you 
personally. 

When your NRI training 
is complete, you'll be a com- 
puter technician, ready for 
your first job — servicing, test- 
ing or programming all types 
of microcomputers — in a 
rewarding and challenging 
new career. 

THE CATALOG IS FREE, 
THE TRAINING IS PRICELESS. 
Send the postpaid card today 


for your FREE 
104-page 
catalog. 


E 


For greater computer memory capacity; a double 
density disk drive Is Included. 


It's a valuable guide to opportu- 
nities and training in the high- 
tech revolution. You'll see how 
easily you become part of the 
growing high-tech world of 
microcomputers. 

Ifthecard has been removed, 
NR write to us today. 


NRI School of Electronics 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


DR 


Wel give you tomorrow. 


Video teachers 


Videodisc recording format 
ODD SECTORS ONE VIDEO FIELD PER SECTOR 


VERTICAL 
BLANKING 
INTERVAL 


INFORMATION 


NT 


SAND INFORMATION AUDIO INFORMATION 


LOCATED ON LINE 17 
OF EACH VERTICAL FIELD 


reip ATOMS 


Each videodisc contains digital infor- 
mation about its contents (drawing at 
top). One piece of data may tell the 
player to freeze a frame. Other data tell 
it to reproduce stereo sound or add CX 
noise reduction. The disc also contains 


114 | POPULAR SCIENCE 


future videodiscs the most powerful 
"video teachers" since the personal 
computer. 

Interactive-disc playing is a first for 
the RCA capacitance electronic disc 
(CED) format, which uses a stylus. 
But its competitor, the laser disc [PS, 
Jan. '81], has had interactive capabil- 
ity for some time. (Scooting a laser 
beam of light over a disc surface was 
technically easier to do than moving 
a mechanical stylus to a precise point 
on a CED disc.) 

In comparing the two systems, I 
found little difference in access time 
(the longest it took to find a particu- 
lar section was about 30 seconds), 
ease of use, and picture quality on a 


time and band numbers used for inter- 
active play; the photos above show how 
to proceed through information about 
early astronomers. The player's con- 
nections (photo at bottom right) are for 
RF, video, and audio—and “control.” 


conventional TV. However, the Se- 
lectaVision 400 did have a few new 
programming features. 

Besides being able to start at spe- 
cific bands, you may also choose spe- 
cific scenes by entering the minutes 
and seconds at which they begin and 
end. (The playing time is digitally re- 
corded on the disc and can be dis- 
played on the screen for reference.) 
The 400 then plays just that portion 
of the disc, allowing you to view spe- 
cific material—or merely watch your 
favorite scene of a movie over and over. 

One other handy feature is a button 
called Memory. When you press it, it 
electronically marks the scene you are 
seeing (by storing its location by time 
in a memory). You can automatically 
return to it later. 

Naturally, you also can manually 
hunt out a scene by using a visual- 
search button (you see the images at 
16 times normal speed) or a high- 
speed button for scanning at 120 times 
normal speed. 


Computer match-up? 


There's one other way you can find 
specific areas of an interactive disc 
that RCA isn't talking about yet: with 
your home computer. At the rear of 
the 400, there's a small connector. The 
brochures don't mention it; the instruc- 
tion manual for the 400 simply says 
it's for future use. But the technical 
manuals (for servicing) show that it 
is a serial interface (connection) for 
a computer. 

Combined with a home computer, 
the interactive capabilities are limit- 
less: video games that never play the 
same way twice; disc-based encyclope- 
dias containing thousands of pictures 
and facts that pop on the screen in 
response to your keyboard query; and 
teaching aids that progress with each 
student's abilities. 

Why doesn't RCA advertise this com- 
puter capability? My guess is that 
RCA is saving that bit of information 
for when it introduces its own home 
computer. (RCA has just reorganized 
and created a "Special Products Divi- 
sion" that sounds suspiciously like 
home-computer development to me.) 
If I'm right, remember that you read 
it first in POPULAR SCIENCE. 

Right or wrong, however, it's clear 
that the variety of new discs and imagi- 
native concepts that is bound to come 
will soon give a whole new meaning 
to "home entertainment." 

The price for the SelectaVision 400 
is $500. Interactive discs will be ap- 
proximately $20 to $30 each. Besides 
"A Week at the Races," two mystery 
dises—“Many Roads to Murder" and 
“Murder, Anyone?”—are currently 
available. 


LAST NIGHT, 39 MUSICIANS HAD A 
COMPUSERVE CONFERENCE, SO DID 31 M.D.S, 
49 SPORTS FANS AND 640 APPLE POLISHERS, 

AND NO ONE HAD TO LEAVE HOME. 


The Electronic Forum, 
Cheaper than Long Distance 
and Much More Rewarding. 


Every night on the CompuServe 
Information Service, professional 
and social groups discuss a wide 
range of subjects. From what's new 
in medical technology to what's 
nouvelle in continental cuisine. 

d every day more computer 
owners who share a common 
interest are discovering this exciting 
new way to exchange ideas and 
even transfer hard copy data. 


And besides electronic forums, 
they leave messages for each other 
on our national bulletin board, 
"talk" informally on our CB simulator, 
and communicate via CompuServe's 
electronic mail. 

But best of all, in most cases, 
CompuServe subscribers get all of 
these state of the art communications 
options, plus a world of on-line 
information and entertainment for 
the cost of a local phone call plus 
connect time. 

To become part of this flexible 
communications network, all you 


need is a computer, a modem and 
CompuServe. CompuServe connects 
with almost any personal computer, 
terminal, or communicating word 
processor. 

To receive an illustrated 
guide to CompuServe and learn how 
you can subscribe, contact or call: 


CompuServe 


Consumer Information Service. PO Box 20212 
5000 Arlington Centre Bivd.. Columbus. OH 43220 


In Ohio call 614-457-0802 


An H&R Block Company 


Bits & Bytes 


By WILLIAM J. HAWKINS 
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BUYER'S 
Hand-held word processor 

GUID E You’re looking at a word-processing 
p computer called Microwriter (photo at 

n r stereo, hom í h f 
Pen d ine ome right). It's about. the size of a pa- 
famous Crutchfield Buyer's Guide. aere a eign bred ee 
It is fact-filled with important con- e emen aa character TCD 
sumer tips, informative articles, display, id contains 8K of memory 

comparison charts, installation 3i 

Guldós. and more! Plus, you'll find for holding about 1,600 words of text. 
a huge selection of all the top Impressive, but its major difference 
brand name products at money from other computers is obvious at a 


A ! lance: It uses an unusual keyboard. 
saving prices. For your FREE copy, : You enter letters, iubes and 


Call toll-free today! punctuation by "forming" each char- 
acter with five buttons that are spaced 


800-3 36- 5 566 to match the five fingers of your right 


hand (see drawings). It takes practice, 


Be sure to mention Popular Science when calling. of course, but according to Micro- 
In Virginia call toll free 800-552-3961 writer's maker, most people can mas- 
=m m m uu Uu -— - - - ter the entire alphabet within an hour. face on the Microwriter, or use its 


Send me your free catalog 
[| by Third Class mail 


Rush me your free catalog. 
[| L1 I'm enclosing $1 for First Class postage 


Once you're used to it, it's said you built-in RS-232 serial-port connection. 
can enter text at 1.5 times normal With the serial port, you can send text 
handwriting speed. to a printer or to another computer.. 

A sixth button is for special con- (directly through wires or indirectly 


Name trol functions, and menus guide you through a modem). 
[| through everything from page format- This attempt at creating a better 
pos ting (spacing, characters per line, etc. "human interface" may be an early 


to print commands (underlining, bold- sign of keyboards to come. I hope, 
dos face, etc.). When you're through, you however, that before we are assaulted 
[| use a communications menu to "dump" with a variety of replacements for the 
I the text. typewriter keyboard, some standard is 
You can save your text on a cassette developed. If this doesn't happen, even 

i H recorder plugged into a cassette inter- the simplest typing job will become 


1 Crutchtield Park, Dept. PS, Charlottesville, VA ES 


an adventure on every new computer. 

Microwriter’s price: $499. Maker: 
Microwriter (USA) Inc., 17 E. 71st St., 
New York, N.Y. 10021. 


Nibbles 


* Monroe has entered the small- 
business-computer fray with its Sys- 
tem 2000, a 16-bit machine that uses 
the new Intel 80186 microprocessor for 
three to five times the speed of other 
16-bit computers. The starting price 
is $3,695 for one disk drive, 128K 
memory, and amber monitor. It is MS- 
DOS and CP/M-86 compatible. 

* Mix Dun & Bradstreet with IBM 
and what do you get besides a good 
credit rating? DunsPlus. It's an IBM 
XT (hard-disk model) that D&B is sell- 
ing with its DunsPlus label on the out- 
side and a menu-driven operating 
system on the inside. All work—from 
word processing to communications 
—can be done by just choosing a menu 
item; you needn't know how to use MS- 
DOS. It's $10,200. 

* A small $90 box connects your TV 
set to an outside antenna (or VCR) 
and your home computer. Then, every 
few minutes for just %o second, the 
computer interrupts the normal TV 
show to place a subliminal message 
on the screen. Depending on the com- 
puter program you've selected ($40 
each), it may tell you to quit smoking, 
lose weight, or become more motivated. 
Your eyes don't see the words but, ac- 
cording to Stimutech of East Lansing, 
Mich., your brain gets the message 
and you will respond. Does it work? I 
don't know for sure, but after seeing 
Stimutech's demonstration, I had this 
terrible urge to tell you about it.... 

* The new Kaypro II Plus 88 
($2,000) and the Kaypro 4 Plus 88 
($2,200) are identical to the standard 
Kaypros except that these have an ad- 
ditional 8088 microprocessor. They can 
run both eight-bit-CP/M and 16-bit- 
MS-DOS programs. 

* Finally, there's new not-for-busi- 
ness software: Perform a technical 
analysis of pro-football games with 
“Pro Sports Stats" ($150) from Soltys 
Assoc. (1741 N. Ivar Ave., Los Angeles, 
Calif. 90028). Learn financial manage- 
ment from Andrew Tobias with the 
"Managing Your Money" program 
($200) or get physically fit by follow- 
ing "The Running Program" by James 
Fixx ($80)—both from Micro Educa- 
tion, 285 Riverside Ave., Westport, 
Conn. 06880. CBS Software and The 
Dovetail Group (creator of graphics 
and music for "Sesame Street") will 
produce "The Jazz Scats"—animation 
using a computer to teach music. HS] 


NOISE POLLUTION 
SOLUTION 


Introducing the Marsona-1200 sound condi- 
tioner which creates the sounds of nature — a 
waterfall, a rainstorm, and the rhythmic pound- 
ing of the ocean surf. These sounds aren't 
recorded — but synthesized — with the use of 
advanced solid-state electronics. 

Controlled laboratory tests at a university 
indicated that sound conditioned sleepers got 
to sleep quicker, slept longer and received 
about 50% more Delta (stage 4) deep sleep. 


The secret is the use of "White Noise" — long 
recognized by scientists for its ability to mask 
out unwanted noise that interferes with sleep, 
relaxation or work. 

Marsona’s all-electronic design uses less 
electricity tnan a small night light. There are no 
moving parts, no tapes, nothing to wear out. 
Measures only 7x8x5" and weighs only 3 Ibs. 
No batteries needed. 

And you can fine tune sounds to exactly 


your likes; from a mere whisper up to a strong 
masking sound. With the surf you can even 
vary the rhythm from slow to fast to random. 
Hospitals have long used sound condi- 

tioners like the Marsona to relax patients in 
their coronary and respiratory care units. We 
offer you the Marsona-1200 for a full 30 day 
home trial, One year warranty. 


ORDER TOLL FREE 


LJ ues: E NR Jd S 
For fastest delivery, 

Credit Card holders may call our toll 

free lines. OrderSD105. Or send check 

for $129 plus $4.50 delivery. CA 

residents add 6% sales (ESI now. 


=161 244 
In Calif 800 772-3545 Ext 244 


12021 Wilshire Blvd., Suite 262-P2 
Los Angeles, CA 90025 


MASTER COMPUTERS 
IN YOUR OWN HOME! 


LEARN PROGRAMMING AND APPLICATIONS 
Now you can learn about computers. . .operatior 
ming. . applications. . software. Everything you al 
know. Write your own programs. Or customize pre-written pro- 
grams. Make a computer do exactly what you want it todo. Benefit 
>= from becoming "computer-wise" today. It’s all in this one edu- 
cational package! 
A COURSE IN COMPUTERS AND BASIC PROGRAMMING 
NO PREVIOUS COMPUTER EXPERIENCE NEEDED. The entire 
course is “user friendly,” written in simple language, that's easyfor 
a beginner to understand. You will LEARN BY DOING - program- 
ming from the very first lesson using any computer, IBM, APPLE, 
ATARI, COMMODORE, TRS, TI. . .even the tiny Timex-Sinclair! 
A CONVENIENT WAY TO LEARN 


Progress at your own speed, in your spare time, in your own home. 
Take the mystery out of word processing. . computerized ac- 
counting. . . maintaining data files and much, much more. 

Get started now in the fast-growing field of computers, and 
CATCH ON to the technology of the future. . . 


Send today for your free information package. 


HALIX INSTITUTE CENTER FOR COMPUTER EDUCATION 
1743 South Vermont Ave., Los Angeles, CA 90006 


...if you don't have a computer yet, don't buy one until you receive 
this free information. 


halix 
INSTITUTE 
[cere cum ra emere E Umen rg d nn mre rcm | 
YES! Send me information on how | can leam about computers and HALIX INSTITUTE FOR COMPUTER EDUCATION 
— DEPT. 46H-AO402 
1743 SO. VERMONT AVE. 
LOS ANGELES, CA 90006 


An affiate of Hemphill Schools and IPIG. 
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Car-care quiz 


@ Match wits with master mechanic Steve Mercaldo as 
he gives you all the clues you need to diagnose the trouble 
in these situations. Some of the answers may surprise you. 


By STEVE MERCALDO 
Illustrations by Russell von Sauers 


Problems 


4. Hard starting 


For the past few mornings, your car 
has been hard to start. Its 2.8-liter 
(171-cu.-in.) engine is fairly standard, 
equipped with a two-barrel carburetor, 
electronic ignition, and emission con- 
trols. In your usual morning rush, 
you'd hurry to the car, press the accel- 
erator pedal about halfway to the floor, 
release it, and turn the key. But only 
after about 20 seconds of repeated 
cranking would the engine start. 

Strangely, the pattern is always the 
same. After you get past this initial 
problem, the car starts normally for 
the remainder of the day. 

One evening after work, you try to 
solve the problem. You start with the 
cranking circuit. Perhaps the battery 
is losing its charge or the starter's 
drawing too much current. 

Each cell of the battery reads about 
1.260 when tested with a hydrometer. 
You remove the high-tension-coil wire 
from the distributor cap and connect 
it to a ground, then connect a voltme- 
ter across the battery posts. You turn 
the ignition key and crank the engine. 
The meter remains at 10.2 volts; the 
repair manual calls for a minimum 
reading of 9.6 volts. 

The battery cables and posts are 
clean. The negative cable is tightly 
connected to the engine block, and the 
positive cable is tight on the starter- 
motor terminal. 

All seems normal so far. By now the 
engine is cold. You continue by test- 
ing the choke. You take off the air- 
cleaner assembly and ask a friend to 
depress the accelerator pedal about 
halfway, then release it. You notice 
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that as the pedal is depressed, the 
choke plate closes and the fast-idle 
screw sets up on the high step of the 
fast-idle cam. To check for the possi- 
bility of a sticking choke, you open and 
close the choke plate manually. It 
moves freely without binding or stick- 
ing. The choke is at the recommended 
setting, too. 

Next, with the engine still cold, you 
pull a wire from a spark plug and hold 
it about 1⁄2 inch from the engine block. 
As your friend cranks the engine, a 
healthy spark jumps the gap. 

A compression check shows that 
compression is within specification. 
The fuel pump also checks out: Vol- 
ume is one pint in 30 seconds, and 
pressure is six psi; both readings meet 
the manufacturer’s recommendations. 

Because it’s been a long time since 
the engine was last tuned, you do a 
tuneup, hoping it will solve the prob- 
lem. Much to your dismay, the engine 
is still stubborn when you try to start 
the car the next morning. 

You remove the air cleaner. While 
peering into the carburetor bore, you 
manually move the accelerator link- 
age to full throttle. No fuel sprays out 
of the acceleration-discharge nozzle. 

After starting the engine, you re- 
peat the test. With the ignition off, 
you move the accelerator linkage. This 
time a steady stream of gas squirts 
out of the nozzle. 

What’s causing the hard starting 
when cold? 


2. Engine won't crank 


Your engine had been starting fine, 
but now, just as you're about to leave 
for an important meeting, all you get 
is a loud click when you turn the key. 
You're able to postpone the meeting 
but not your frustration. 

You try to find the problem. Could 
it be a bad connection at a battery 
terminal? To find out, you wedge the 
tip of a screwdriver between the posi- 


tive battery post and the cable clamp. 
While you hold the screwdriver in 
place, a friend attempts to crank the 
engine. It doesn't budge. You make the 
same test on the negative connection 
—still the engine won't turn over. Con- 
necting a good boost battery from an- 
other car to your car's battery doesn't 
solve the problem, either. 

Now you ask your friend to turn the 
ignition key while you investigate 
under the hood. It doesn't take long to 
locate the source of the click; it's com- 
ing from the starter relay. 

You know that current from the key 
switch is reaching the relay because 
of the noise, so you rule out the possi- 
bility of a bad switch-to-relay wire. 
And the relay is mounted securely; 
even the electrical connections feel 
tight. 

You continue trouble-shooting by 
testing the circuit with the headlights 
on. While observing the lights, your 
friend turns the key to the "start" posi- 
tion. The headlights do not dim. 

Confident that the cause of the prob- 
lem is a defective starter, you take out 
the old starter and install a rebuilt 
one. With one turn of the key you re- 
alize that all the work has been in 
vain: The engine still doesn't crank. 

You make a final test using a jumper 
cable. You clamp one end of the cable 
to the starter terminal of the relay and 
the other to the starter-motor termi- 
nal. The engine still doesn't crank. 
Next, you put the jumper cable be- 
tween the positive battery terminal 
and the battery terminal of the relay. 
This substitution works; the engine 
cranks eagerly. 

Why doesn't the engine crank any 
other way? 


3. Engine won't start 


It happened quite suddenly: You 
were cruising along the interstate 
with your family and had to stop at a 
toll plaza. You slowed down, stopped, 

Continued 


QUALITY LIGHTING INSTRUMENTS 
AT PRICES SO LOW, 
WE KEEP OUR COMPETITION 


COMBINATION 
LAMP 


Combines the features of fluorescent 

and incandescent light. Combination 

Switch. 45" arm reach. Heavy duty 

metal construction. Spring 

balanced arms. UL approved. 

Baked enamel finish. Heavy 

duty clamp bracket included. 

Porcelain socket for incandescent bulb. Uses 


standard circline T-9 22W fluorescent tube and100W 


standard light bulbs, included. Double insulated 
shade. Available in chocolate brown or ivory. 


ORDER NO. 1-4 5-11 
80-FLS113 $5495 $49.95 


rrin 
GPEC 


@ c 
REFLECTOR 
LAMP 


Brushed aluminum 

reflector. Reflects all of 

the bulb's intensity. 

Equipped with a 

wide outer shade. = 

40" arm reach. Metal 

tube construction. Hidden arm spring. UL 
approved. Clamp bracket included. Porcelain 
bulb socket, Insulated shade. Takes standard 
incandescent bulb (100W maximum). 
Economically priced. Available in ivory only. 


MAGNIFYING 
LAMP 


Really brings your work close, 

keeps it well lit with daylight bulb. 

45" arm reach. All metal 

construction. Spring balanced 

arms. UL approved. Baked 

enamel finish. Heavy duty clamp bracket 
included. Standard 1-9 (FCL 22W) circline tube 
included. 5", 3x polished glass, distortion free lens 
included. 3 conductor grounded cord. Available 

in ivory or chocolate brown. 


ORDER NO. 1-4 
80-MX114 $59.95 


5-11 
$54.95 


BENCH LAMP 


This popular lamp combines 

contemporary design with 

functional convenience. It is 

well constructed and 

low priced. 37” arm 

reach. All metal 

contruction. Spring T 

balanced arms. UL approved to 100W. Baked 
enamel finish. Clamp bracket included. 
Porcelain socket. Lamp adjusts to any position. 
Available in black, brown, ivory and white. 


IN THE DARK! 


DUAL FLUORESCENT 
LAMP 


Provides sufficient illumination 

to any work area. 45" arm reach. 

Heavy duty metal construction. 

Spring balanced arms. UL 

approved. Baked enamel 

finish. Heavy duty clamp. 

bracket included. Two 17", 15W standard T-8 
fluorescent tubes included. Grounded 

3 conductor cord. Available in black and ivory. 


ORDER NO. 1-4 5-11 
80-FLI12 $49.95 $44.95 
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SPEC. ACCESSORIES 


Tilt adaptor with horiz/ vert 
adjustment. $4.95 
ORDER NO. 80-LTA120 


Replacement tube for 
FL112. $2.80 
ORDER NO. 80-MX112R 


Replacement tube for FLS113 
and MX114. $5.95 
ORDER NO. 80-MX124R 


ORDER NO. 1-4 5-11 
80-SL300 $21.95 $18.95 


ORDER NO. 1-4 5-11 
80-LTS103 $14.95 $13.95 


mam. VISA, MASTER CARD accepted. No surcharges. QTY. ORDERNO. COLOR PRICE SHIPPING — EXT. 
==. CB UPS charges will be added. s ——— 80-FLS113 s_— $0 $__ 
— To order by credit card call TOLL FREE: ta DM o $ . $$ T$ 
800-423-5336, IN CALIF: 800-382-3663, NON ORDER INFORMATION: $ .. 80FL1f . 1 $—— $600 $ 
BURMA PREPAID, Certified preci and money orders. Add $ 80-LTS103 S. $350 S 
shipping charges. CA residents add sales tax. H K i 
PERSONAL CHECKS: Allow 3 weeks to clear. : PST AIR F Ep : 
NO PURCHASE ORDERS OR OPEN ACCOUNTS—NO EXCEPTIONS. : 80-MX112R — TUBE $ $20 S 
To Order Call Toll Free f — — 80-MX124R TUBE — S$___ — $200 §___ 
ki = CREDIT CARD #. SUBTOTAL $. 
(900) 323-5336 : OMC VISA EXP. DATE: ______ TAX/CHARGES $. 
if. Toll Free 1 NAME: TOTAL $___ 
ELECTRONICS (800) 382-3663 — i ares  — 
18215 PARTHENIA STREET Local * CITY: STATE: ZIP: 
NORTHRIDGE, CA 91325 (213) 701-5848 SIGNATURE: DATE: 


SEND TO: ORA ELECTRONICS 18215 PARTHENIA ST., NORTHRIDGE CA 91325 


Car-care quiz 


and paid the toll. When you depressed 
the gas pedal to accelerate, however, 
the engine lost power and you coasted 
to a dead stop. Amid a blast of horns, 
a tow truck quickly pushed your car 
to the side of the road. 

You try to crank the engine, first 
with the pedal floored and then re- 
leased. After about three minutes of 
cranking, you look under the hood at 
the lifeless six-cylinder engine. 

Thinking that perhaps a wire fell 
off and killed the ignition, you make 
a quick inspection. All are secure. 

There are no fuel leaks around the 
carburetor or fuel pump. All vacuum 
lines are in place, and none are bro- 
ken or cracked. 

Next, you test for spark by remov- 
ing the coil wire from the distributor 
cap. While you hold the wire about V2 
inch from a ground, your spouse cranks 
the engine. As the engine spins, a 
healthy spark jumps the gap. 

You test for spark at the plugs by 
first removing one spark-plug wire 
from a plug and sticking the tip of a 
Phillips screwdriver into the wire boot. 
Holding the screwdriver by its insu- 
lated handle, you place the shaft about. 
Y inch from the block as your spouse 
again cranks the engine. A strong 
spark jumps the gap between the shaft 
and the block. 

Has the fuel pump failed, or is dirt 
clogging the fuel filter or carburetor 
passages? To check for fuel, you re- 
move the air-cleaner-assembly cover. 
You look down into the carburetor as 
your spouse steps on the gas pedal. A 
steady stream of fuel squirts out of 
the carburetor discharge nozzle. 

You know that the spark plugs have 
not been changed for many miles. 
Could they be the cause of the problem? 
You take out a spark plug for inspec- 
tion—it’s soaked with gasoline. You 
remove the remaining five plugs; three 
are covered with gas. Confident that 
the car won't start because of a bad 
set of plugs, you leave your family 
with the car and hitch a ride into town 
to purchase a new set. 

Back at the toll plaza, you gap the 
new plugs and install them. With the 
air cleaner in place, you crank the 
engine. To your surprise, it still doesn’t 
start. 

One thing puzzles you: After all the 
cranking, you'd think that the battery 
would be dead or at least low on charge, 
but the engine continues to spin as if 
the battery were new. 

You make one final check—a crank- 
ing-vacuum test. You take off the air- 
cleaner assembly. Then with a vacuum 
gauge that you keep in a toolbox in the 
trunk, you connect a source of mani- 
fold vacuum and set the choke wide 
open. As your spouse cranks the en- 
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gine, the gauge registers zero inches 
of vacuum. 

During the cranking-vacuum test, 
you hear a popping sound coming from 
the carburetor as the engine spins. 

Why doesn't the car start? 


Solutions 


4. The carburetor has an internal 
fuel leak and must be rebuilt or re- 
placed (diagram 1). 

When the car was not in use for a 
period of time (parked overnight), fuel 
drained out of the carburetor float 
bowl and into the intake manifold. 
Usually a problem of this kind is cre- 
ated by a defect in the float-bowl hous- 
ing—a crack or casting defect. It's best 
repaired by replacing the carburetor. 

Some carburetors have a chronic 
problem: Fuel leaks out of the plugs 


that seal the bottom of the float cham- 
ber. Carburetor-rebuilding kits usually 
warn about such a problem and in- 
clude corrective gaskets, replacement 
plugs, or other means to seal the po- 
tential leaks. n 

Why did the engine take a long time 
to start in the morning? The carbu- 
retor was empty because of the inter- 
nal leak. The fuel pump had to refill 
the carburetor before it could deliver 
the proper air-fuel mixture to the cyl- 
inders. Why wasn't the fuel that drained 
into the manifold enough to start the 
engine? This fuel was in liquid form. 
An engine needs an atomized air-fuel 
mixture, which the carburetor sup- 
plies: It atomizes the fuel to a vola- 
tile mixture. 

The last test should have been the 
clue: If the engine is cold and fuel does 
not spray out of the discharge nozzle 
(or nozzles) each time you move the 
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TO IGNITION SWITCH, LIGHTS, 
AND ELECTRICAL EQUIPMENT 


STARTER 


TO ENGINE BLOCK 


MUST LIQU 


Super savings on factory re-built ELECTRIC 
AIRLESS PAINT SPRAYING SYSTEM while 
supply lasts! 


For large painting projects in the home or farm, nothing 
beats these AL-2200 AIRLESS PAINT SPRAYERS! Drawing 
paint from an open can or bucket (up to 5 gal.), these 
rugged, portable units paint a professional finish in just 
one coat. You'll want to hang up your brushes and rollers 
for good. This sprayer is quiet, quick and economical. 
And, it features a single knob for priming and pressure 
adjustments. Just plug it into any 115V outlet and it will 
reduce your most difficult painting job to a pleasant task. 
Re-built and re-conditioned by CAMPBELL HAUSFELD 
these sprayers come with a 1 YEAR FACTORY WARRANTY 
(the same as NEW) backed by over 300 SERVICE 
CENTERS NATIONWIDE. 

Compare the features and price of this Commercial Paint 
sprayer with ANY OTHER similar unit... You'll quickly see 
what a great value it is. And, (at a SAVINGS OF $155.00 
over their usual, new, retail price) we know they'll sell out 
fast. Our supply of these re-builts is limited...so call or 
mail your order now! 


COMMERCIAL, heavy duty, electric 
airless PAINT SPRAY GUN. Perfect for 
INDUSTRIAL, COMMERCIAL or HOME use! 


The SPRAY-RYTE airless sprayer will give you a profession- 
al looking paint job' every time! It's economical and faster 
than brushes or rollers. In just one coat you can paint fur- 
niture, shutters, fences or your entire house, inside and 
outside. And, because this sprayer DOES NOT USE COM- 
PRESSED AIR, it is cleaner and easier to use ...even for 
the amateur. It sprays STAINS, OILS or VARNISHES beauti- 
fully. In fact, it works equally well for spraying almost any 
liquid. (Including DISINFECTANTS and INSECTICIDES.) 
You'll discover dozens of everyday uses for this SPRAY- 
RYTE! 

This is a top-of-the-line, PROFESSIONAL QUALITY, 
sprayer made by DECA in Italy. Compare the features and 
price with the VERY BEST SPRAYERS on the market today 
«you'll see what a great bargain it is! 

Because of a SPECIAL LIQUIDATION PURCHASE we are 
able to sell a limited number of these SPRAY-RYTES for 
$60.00 UNDER their usual RETAIL PRICE. Be sure and call 
or mail your order right away! 


COMES WITH 90 DAY 


Ceilings etc. 


LIMITED WARRANTY INPUT VOLTAGE 1107120 vt [ina REALL MC 4 
OCHO CAPO 180 ai | 3602 N. 35th AVE., PHOENIX, AZ 85017 pt A9G-2 I 

MAX. VISCOSITY 80 DIN sec. Please send. — AL2200 SPRAY PAINTER(S) @ $234.00 ea. 
MAX. PRESSURE 150 BAR Add $15.00 ea. for shipping (e handling. I 
PEDI HOSE i l Hass 00 ea. for shipping handing | 

EXTENSION Reg. Retail 119.00 1080 EXTENSION fo 3) @ S18 boa, 

ie l #1061 NOZZLE EXTENSI 00 ea. l 
M $ OUT THEY GO FOR ONLY. | Gi Enclosed IONEY ORDER or CHECK (AZ ae ^ 6% tax) l 
painting s Charge myL]VISA (I MASTERCARD (Please Print) i 


[LIQUIDATION 


Authorized liquidator of Consumer Products 
3602 N. 35th AVE. PHOENIX, AZ 85017 


IDATE 


COMMERCIA ,LIQUII QUALITY 


AIRLESS SPRAY GUNS 


at far below dealer cost! 


SPECIFICATIONS 


HANDLE SINGLE KNOB 
—À.... «— Controls priming 
* and pressure 


Convenient. 
PUSH BUTTON 
for POSITIVE 
PRIMING 


POWERFUL 
PUMP 


PROOF 
BEARINGS 


MODEL 


| 

Flexible. 

SUCTION TUBE 
fits in paint 

* can or bucket 


MADE 
IN 
U.S.A. 


Cut those BIG PAINT SPRAYING 
JOBS down to size with this 
‘AL-2200 sprayer! 
eg. Retail 
3389.00 new 
OUR LIQUIDATION PRI 


\ 


SUCTION TUBE 
i STRAINER 


4 


Lightweight 


POLYPRI IPYLENE $ Pd aiana” 
ERR Shits amm 
For hi, WITH 1 YEAR WARRANTY 


FULLY LAMINATED Movon coi 


MOTOR—with high oor 


grade magnets, 


CORD double 
insulated and 
Qrouncec— 


HARD STEEL 
CYLINDER Se” 
a 
! 

MGH TENSIL. ^S 


‘STEEL PISTON 


Full filtration 
ofall spray 
materials. 


PRECISION MOLDED 
NO COMPRES- hardened fiberglass 
SOR NEEDED INSULATED CUP 


(Insulation by DUPONT) 
Inm CREDIT CARD | CUSTOMERS 
ORDER TOLL- FREE 1-800- 992-0887 


IN ARIZONA‘ CALLS 022 235.0999. COLLECT 
LARGE QUANTITY BUYERS, CALL FOR DISCOUNTS! 


SPRAYS: Latex paint, Oil 
int, Stains, Vamishes, 
lust removers, Oils, Dis- 
IMectsatt, Insecticides, 


EXP. 


LI 


Car-care quiz 


linkage, the carburetor bow] is empty. 
Note that this procedure won't work 
on a carburetor that has a defective 
accelerator-pump circuit. 


2. The engine wont crank because 
of high resistance between the battery 
positive-cable terminal and starter- 
relay connection. Corrosion at this 
connection is not allowing current to 
flow through (diagram 2). 

A tip to remember about electrical 
connections is that a connection can 
be mechanically tight (feels secure) 
but electrically loose (high resistance 
causes little or no current flow). 

It's correct to test each connection 
by trying to move each one. But when 
you're trouble-shooting an electrical 
problem, especially an intermittent 
one, it's a good idea to disconnect and 
inspect each circuit connection to see 
if there is any sign of foreign matter. 

Problems begin when corrosion builds 
up at the battery side of the relay. 
When this happens, no current is de- 
livered to the relay and the starter will 
not operate. When you find a dirty 
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connection, clean it. Terminal clean- 
ers are available at most electrical- 
supply stores. 

If a terminal is badly rusted, as 
often happens on a car or truck’s elec- 
trical system, replacement of the ter- 
minal or cable is the best repair. 

Why did the starter relay click each 
time the key was turned to the crank- 
ing position? Its connection to the posi- 
tive battery cable was good; the corrosion 
was only between the cable and the 
relay. It’s true that a defective relay 
could also cause a clicking noise each 
time the key is turned to the crank- 
ing position, but it’s always a good 
practice to check each electrical con- 
nection before replacing the relay. 

Using a booster cable to bypass ca- 
bles in a cranking circuit is a quick 
method of locating a faulty cable or 
connection. The booster cable simply 
parallels the original cable. If the nor- 
mal cable is bad, the booster cable sup- 
plies the current to crank the engine. 

A professional mechanic would use 
a voltmeter to perform a voltage-drop 
test to isolate the faulty part. To per- 
form a voltage-drop test, first disable 


CAMSHAFT 
SPROCKET 


the ignition, then connect the voltme- 
ter leads in parallel with the part of ^ 
the circuit to be tested. Position the 
voltmeter on its low scale (usually zero 
to three volts) and turn the ignition 
switch to the cranking position. If the 
voltmeter needle reads higher than 
the specification, the problem is high 
resistance caused by corrosion or fault. 
The allowable voltage drop for most 
car-battery cables is 0.2 volt. 


3. The engine has lost compression 
due to a defective timing chain. Usu- 
ally when an engine loses compres- 
sion quickly, as in this case, the timing 
chain has slipped and timing has been 
bumped off spec (diagram 3). 

The job of the timing chain is to link 
the crankshaft and camshaft so that 
the pistons and valves work together 
to complete the four-stroke cycle of the 
internal-combustion engine. Trouble 
begins when the chain stretches too 
much or jumps teeth on the crank and 
camshaft sprockets. When this hap- 
pens, piston and valves are no longer 
synchronized and the engine loses 
compression. 

You were right, of course, to start 
with a visual inspection. Many times, 
obvious defects can be spotted by just 
looking. A broken wire, split vacuum 
hose, or fuel leak are sure signs of the 
problem. If no visual indications are 
found, you can move on to routine tests 
for fuel, ignition cranking power, and 
compression. 

When trouble-shooting an engine 
that doesn’t start, always check for 
fuel flow. It’s easy to snap the acceler- 
ator linkage and look for a spray of 
gasoline. 

Why did several spark plugs foul if 
there was low compression? During 
prolonged periods of cranking and con- 
tinual gas-pedal pumping, the carbu- 
retor-acceleration circuit will pump 
fuel into the intake manifold, where 
it runs down into the cylinders as the 
intake valves open. As the engine 
cranks, gasoline fouls the plugs. 

A clue to the problem of low com- 
pression was that the engine contin- 
ued to crank for a long period of time 
without adversely affecting the battery. 
Under normal conditions (good com- 
pression) a battery runs down if you 
continue to crank the engine. In this 
case, the engine cranked without kill- 
ing the battery. Because compression 
was low, the engine easily turned over 
and offered little resistance to the 
starter motor. 

Another clue was the popping sound 
through the carburetor as the en- 
gine was cranked: It showed that the 
valves were out of time with the 
pistons. us 


NEW 


Ultrasonic Humidifier 
Puts Moisture Back 


Into Heated Air | 


Winter heating removes 
moisture from the air. 
The Ultra 200 generates 
a vapor-like mist to 
replace moisture lost 
thru heating. Try one 
FREE for 30 days. 


Scratchy, parched throat and 
dried nasal passages — that’s what 
winter heating does to your respira- 
tory system. Furnaces. ..kerosene heat- 
ers... wood stoves — they all rob the air 
you breathe of vital, comfort-giving 
moisture. And hot, dry air isnt just 
bad for you...it's hard on your furni- 
ture, your paintings, your plants... 
even your wall coverings. 

Now there's a revolutionary new 
way to replace health-giving mois- 
ture in the air you breathe: The Bio- 
naire Ultra 200 Ultrasonic Humidi- 
fier. It generates a fine, cool mist that 
lets you breathe easy again...puts 
back the moisture you need for health 
and comfort. 


Space Age Way 
To Humidify The Air 


Unlike older, bulkier humidifiers, 
the Ultra 200 uses silent ultrasonic 
vibrations to create a mist so fine it's 
quickly and easily absorbed into the 
air. And it's quiet...so quiet it won't 
wake you or disturb you while you 
watch TV or listen to your stereo. 

Ordinary humidifiers depend on 
fiber belts that wear out and sponges 
that need to be replaced. There's vir- 
tually no maintenance with the Ultra 
200. No parts to replace. Just fill it 
and forget it. 


Adjustable For Comfort, 
Simple to Use 


A slide-rule humidistat control 
actually measures the amount of 


moisture in the air and shuts the unit 
off automatically when the Rund 
level you have selected is reached. 
Mist control also allows you to select 
light or heavy misting. 

The Ultra 200 is ultra-convenient to 
use. The see-through water reservoir 
removes easily for filling at any faucet; 
water level is visible at a glance. One 
tank of water can humidify up to 
1500 sq. ft. and runs up to 16 hours 
without refilling. When the tank is 
empty, the Ultra 200 shuts off auto- 
matically. Plugs into any standard 
110 volt outlet. 


Ultra 200 control panel lets you set any 
humidity level you prefer. 


Try One At No Risk 


Don't endure the discomfort of 
dry, hard-to-breathe air for another 
day. Order today and let your respi- 
ratory system do the deciding! Try 
the Ultra 200 in your home or office 
for 30 days. If you dont find it the 
best way to put vital moisture back 
into the air, simply return it for a full 
refund. The Ultra 200 is only $149.95 
plus $6.85 shipping and handling. 


The Ultra 200's sleek, con- 
temporary good looks are a 
welcome departure from 
older humidifiers. Light- 
weight, compact and port- 
able so it moves easily from 
room to room. Measures 
only 14" x 6" x 10" 


Here's How To Order 


Send your check or money order 
for $149.95 plus $6.85 shipping and 
handling to INNOVATIONS" at 
our address below. Credit card hold- 
ers can speed their delivery by 
using our toll-free number. (Md. res- 
idents should add 5% sales tax.) 


CALL TOLL FREE 


Monday thru Friday 
9 am to 5 pm Eastern Time 


800-638-6170 


All other times call 800-257-7850 
Maryland residents call 363-4304 


This winter breathe easy. Orderan 
Ultra 200 Ultrasonic Humidifier 
today. 


INNOVATIONS 


110 Painters Mill Road Dept. o8z 
Owings Mills, MD 21117 
(301) 363-4304 


© 1984. Innovations 


Last chance to enter the eighth annual PS/APA 


design competition 


March 1 is the deadline for getting 
your entry to the Tacoma office of the 
American Plywood Assn. (the address 
is given in the coupon below). Remem- 
ber that this year the competition has 
been expanded to include any of the 
five structural panels shown in the 
photo at left and discussed in last 
month’s issue. The four new panels are 
displayed on a background of plywood 
with a typical grade stamp. 

We'll be looking for quality design 
and practical utilization of the panel 
or panels you choose (it’s OK to mix 
types and thicknesses as the project 
requires). So plan a few extra hours 
in your workshop this month—the 
prizes total $3,750 in cash plus fine 
PS books. Good luck!—A/ Lees 


* PRIZES: A $1,000 check will go to the 
top entrant in each of three major catego- 
ries. There will be a secondary award of 
$250 in each category for a total of $750 
additional. An honorable-mention entry in 
each category will receive a selection of 
how-to books from the Popular Science 
Book Division. 


* HOW TO QUALIFY: Your project must 
be constructed from a stated amount of an 
APA-trademarked panel appropriate for the 
intended use. Projects should be carefully 
designed for efficient layout of the panel 
or panels you select; parts should be scaled, 
arranged, and nested to minimize waste. 
You may enter your project in any of our 
three categories, specifying which thick- 
ness you choose for your half (four-by- 
four-ft.) or full (four-by-eight-ft.) panels. 
Should you choose to enter the multiple- 
panel category, you have the option of using 


two or more different thicknesses, if that 
makes sense structurally. 

In all categories, aim for minimal waste 
and minimal use of additional materials; 
non-panel purchases must not exceed $100, 
and the construction panel you choose 
should remain the dominant material. 
We're seeking functional, structurally 
sound design, but decorative or ingenious 
projects will also qualify if they represent. 
an efficient use of the panel or panels you 
specify and if they can be built with home- 
workshop tools. 


* HOW TO ENTER: Fill out our entry 
coupon, or list all information the coupon 
calls for on a separate sheet of paper— 
including a rough sketch of the APA grade 
trademark(s) stamped on the back face or 
edge of the panel you choose. Mail this with 
at least one clear photograph (black-and- 
white or color print preferred, but color 


m mmu m m m as EN TRY COUPON (Clip and attach to your plans sketch) á——— | 


Mail entry to: 


1 
1 
[j 
[j 
I 
1 
1 
I 
1 


| Copy the panel's 
8de stamp here —— Sign here. 


What panel and in what thickness? 


My signature certifies that this project is of my own design. 


i 
L- 


To qualify, entry 
d POPULAR SCIENCE CONTEST QUATN AT RUNE 4 
I Box 11700, Tacoma, Wash. 98411 ` 1 
V YOUR NAME ( H 
print or type) 

[| L| 
H ADDRESS Phone No, ! 
| cv. STATE ZIP H 
| eee 
[m ^1 Description 
I of project. 1 
[| Which Ye SINGLE [ 112 T06 L| 
[| category? PANEL PANEL PANELS [| 
L| L| 
L| L| 
[| L| 
L| L| 

I 


slide is acceptable) plus a dimensioned di- 
agram of how the project parts were laid 
out on the panel or panels. A crude pencil 
sketch will suffice if it’s thoroughly and 
accurately labeled with critical dimensions. 
Please don't submit scale models, full-size 
cutting patterns, or plans sheets larger 
than 18 by 24 inches. We also need a list 
of all materials used: grade and thickness 
of your panel(s) plus any lumber, hardware, 
and finishing materials (paint, stain, plas- 
tic laminate). Also jot down for us special 
construction tips you'd like to pass on to 
anyone attempting to duplicate your proj- 
ect. If no publishable photo exists, POPULAR 
SciENCE and APA reserve the right to ar- 
range photography at your convenience 
(and our expense). Entries must be deliv- 
ered to the Tacoma post office box by March 
1, 1984; upon delivery, publication rights 
belong exclusively to APA and PoPULAR 
SciENCE unless neither exercises the option 
within six months of receipt in Tacoma. 
Print the category you're entering (Vo. 

PANEL, SINGLE PANEL, 17; TO 6 PAN- 
ELS) in the lower left corner of your enve- 
lope (one entry per envelope, please). No 
entries can be acknowledged, and none will 
be returned, unless accompanied by a writ- 
ten request and a self-addressed envelope 
with proper postage (no checks or money 
orders). 


* JUDGING (by PS Reader Activities Edi- 
tor Al Lees and representatives of APA) 
will be for the most efficient and appropri- 
ate use of the panel or panels you choose. 
PS may publish dimensioned plans of those 
prize-winning projects we feel our readers 
might want to make. Plans for all nine 
winning projects will be available from 
APA after Sept. 1. Prize winners will be 
notified by April 16; winning entries will 
be shown in the August issue. 
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In’72,I drove this 
car to Lauderdale for 
Spring Break. 

The girl I caught 
staring at it married 
me the next year. 


Do you think Id use just 
ary autor t oll? 


A'72 Blazer, raised on 
Gulfpride* 

To this day, my wife 
swears she married me for it. 
So you could say I have a stake 
in keeping it running right. 

Which is why there was 
Gulfpride in the crankcase 
back then. And why it's still 
there now. 

Of course, after 11 years, 
you can bet this car has had 
its share of dents and dings. 
What 4x4 hasn't? But for all 
the rough road work I've put it 
through, the engine still purrs 
like a kitten. 

SoI'll keep changing the 
- oil every couple of months. 

1. And I'll keep right on using 
Gulfpride. 

After all, my wife says 

& she'd leave me ifit weren't for 


this car. 
$ I know she's oe 
s kidding. But still, 7^ 
Tm not taking 
; any chances. 
“~~. WHEN IT'S - 
AMATTER OF PRIDE. 


“With Gillespie, 
You can Refinish 
Furniture 


Without Stripping, 
Sanding or 
Overspending” 


“We're really glad we discovered 
Gillespie Old Furniture Refinisher. It 
dissolves old varnish, lacquer and 
shellac without stripping or 
sanding...costs a lot less than the 
expensive brand. 

Gillespie Tung Oil Finish brings out 
the richness of the wood grain. Just 
wipe it on for a long-lasting, hand- 
rubbed finish that beautifies and 
protects the wood. 

Gillespie products work great and are 
sensibly priced. And that makes 
sense to us.” 


CILLESPIE 


SINCE 1824 


Gillespie products are available in leading 
paint, hardware and home center stores. 
Also look for Gillespie Furniture Cleaner, 
Lemon Oil Treatment and the Gillespie 
“Get-Acquainted” Refinishing Kit. 


L——————————————— 
For our free booklet, "Refinish Furniture the Gillespie 
Way", write: Klean-Strip, Dept. PS, P. O. Box 1879, 
Momnbie TM 29101 


Shop Talk 


By AL LEES 


On-again-off-again ban 


The saga of urea formaldehyde (UF) 
foam insulation continues. The ban 
that the Consumer Product Safety 
Commission (CPSC) imposed in 1982 
[Shop Talk,” PS, Oct. '82] was knocked 
down in the spring of '83 when a US. 
Court of Appeals found CPSC's evi- 
dence against UF foam inadequate. 
Because the Solicitor General recently 
announced that he'll not take the 
CPSC case to the Supreme Court, the 
ban is automatically lifted. 

Ironically, it’s all rather academic 
because the CPSC action has effec- 
tively wiped out the UF-foam industry. 
And because the installation never 
was a DIY job, if you now wanted UF 
foam pumped into your walls, you 
couldnt find anyone to do it for you. 

A final footnote comes from reader 
Donald Walter of Crestline, Ohio, who 
writes: "I'm interested in your recent 
comments on UF because after reading 
an article on it in PS, I had this insu- 
lation put in our home. We never had 
any odor from the time it was installed. 
It cut our heating bill by one-third. 

"The new post office in Cleveland 
used this insulation in construction, 
and I saw in the Plain Dealer that 
workers complained when they heard 
about it. In a later edition, I read that 
the Postal Service had an independent 
company test the building, and the 
test showed very little formaldehyde. 
Italked with a maintenance supervi- 
sor to learn the final outcome. He told 
me that later tests showed less and 
less formaldehyde, even though the 
company bored holes in the walls to 
test for it. Looks like another triumph 
for government regulation." 


Boatbuilders big and small 


Around here, February is traditionally 
the issue for boat plans because this 
short-but-severe month is when most 
people start itching for winter's end 
and begin planning for summer activi- 
ties. While some folks pore over seed 
catalogs, many PS readers send for 
boat plans. You'll find an enticing in- 
vitation to do so in this issue with the 
“Cocky Catamaran” feature. 

`A more modest approach to boat- 
building reached my desk recently in 
the form of an eight-page journal 


called Boatsmith. An attached note 
from publisher Mike Gill reads: 

"Let me introduce a little quar- 
terly for backyard boatbuilders and 
economy-minded mariners interested 
in DIY projects. " 

"I'm a high-school woodworking 
teacher who's spent the past 10 years 
developing ways of using everyday ma- 
terials for marine use. I feel Boatsmith 
will be of interest to your readers. For 
a one-year subscription (within the 
U.S.) send $12 to Boatsmith, Box 
06476, Fort Myers, Fla. 33906." 

To give you an idea of Gill’s ap- 
proach, the sample issue I have con- 
tains plans for two craft: ^A poor man's 
cruiser" (a twin-masted schooner made 
of Ys-inch plywood) and “Waterbug: a 
bass boat from junk" (a milk crate sus- 
pended within a tractor-tire tube holds 
the battery to run a trolling motor). 
And Gill flatters me by calling his 
comment column "Shop Talk," too. 


DIY books by staffers 


Its a special pleasure to commend 
the extracurricular work of one's col- 
leagues, so let me tip my hat to two 
hard-cover books that reached my desk 
too late for my Christmas roundup in 
the December issue: 

PS Senior Editor (engineering) E. F. 
Lindsley (who operates out of Wiscon- 
sin and so doubles as our roving Mid- 
west editor as well) has just completed 
a major project. Titled Metalworking 
in the Home Shop, it's a generously 
illustrated, 300-page manual of tech- 
niques, tips, and projects in all areas 
of metalwork, with specifics on how to 
develop tool skills in cutting, drilling, 
engraving, bending, and joining vari- 
ous metals. Lindsley leaves no metal 
shaving unturned in covering work 
with lathes, lost-wax casting, sand 
casting, and blacksmithing. The book 
closes with eight fully detailed metal- 
working projects to get you started. 

The price is $30.50 at bookstores. 
If your local stores don't stock it, they 
can order it for you from Van Nostrand 
Reinhold, Inc., or you can order it 
yourself for $32.45, ppd., from Popu- 
lar Science Books, Dept. P42P, Box 
2018, Latham, N.Y. 12111. 

The second new book from the PS 
staff is a collaboration between Asso- 
ciate Editor Daniel Ruby and former 
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FRESH AIR BREAKTHROUGH! 


me COLLECTOR 


SAVE 25% 


NOW ONLY $89.95 


ORIGINALLY $119.95 


AMERICA’S PHENOMENAL ACCEPTANCE OF “THE 


10" x 10" panel 


COLLECTOR" RESULTS IN ANEW LOWER PRICE 


IF YOU WANT GLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air pollution is 
becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical "citrus" 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 

You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 
air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions 

including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain a.r. In addition. even hospitals use 
ionizers in some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions of these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 
Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclusive easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 
Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: "| simply cannot believe how much better | feel." 
Dr. E.K.. D.D.S.—MA; "I smoke heavily and it has cleared the air as 
advertised.” G.P.—WA; "It has done everything you say. l'm amazed 
at the clean air, how it absorbs odors and collects dust." P.M.--K.Y. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 

SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR, by Zestron, :s the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 

ADVERTISED 
OUTPUT (1 m.) 
lons/cc/sec. 

1.200,000 


IONIZER BIPOLARIZED 

The COLLECTOR 
by Zestron 

JSA Bubble 

Orbit 

AirEase 

AirCarell 

lon Fountain 

Modulion 


not stated 
not stated 
not stated 
236,000 
540,000 
75,000 


FREE ICN DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and tr; i* in your home or eftice risk free 
for 30 days. If for any reason you are not satisfied, return the unit for a 
full refund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 
Reorders are pouring in. Customers write: We are enjoying the 
results nf the first one and are ordering two more' Dr. J.B 
M.C.—CA;"l'madistributor tor th-ee other ion companies. and have 
to say ! am extremely, extremely impressed ^ T.N, «CA 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 


TO ORDER —CALL TOL! FREE 800-372-1200. 
In Calif: 800-392-1200 or (408) 371-1200. TWX 910 590 8032. Use 
your credit card or send check or money order to Zestron, Inc., Dept. 
P 42, 1901 S. Bascom Ave. Campbell, CA 95008. Add $4.00 
shipping and handling per unit. (Calif. residents add 6.5% tax.) 
Orders outside U.S. add 15% to unit cost. Order one at $89.95 or two 
at $79.95 each. For additional quantity discounts, call Zestron, Inc. 


*xNEW PRODUCT RELEASE x * 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 


Here's your 
chance to break into 
the BIG TIME ... in 
your SPARE TIME. | 
paid George $4,154.65 
for just one roof renewal 
order with Pace Seam- 
less Spray. He couldn't believe you 
could make such Big Money with so little 
effort. 

And he's not the only one who discov- 
ered this amazing part-time money- 
maker that can bring you $25,000 a year 
and more. Look at Joe Kimpel— 
$2,795.69 extra income his very first 5 
weeks. Bob Konner—$1,429.43 on his 
first Seamless Spray order. Dave 
Lute—2 sales in 2 days brought him 
over $1,500.00. I could go on and on, but 
you get the picture. Now get your name 
on this list! 

What makes Pace Seamless Spray 
such a big extra income producer? It 
costs a fortune for schools, hospitals, 
plants and other commercial buildings to 
have roof contractors repair their roofs. 
Seamless Spray saves them a fortune— 
by-passing the contractor. The building 
owner uses our Seamless Spray to 
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1 Big Roof Renewal Paid 


YES, I want big checks too. Please rush me the 
facts about making Big Money in my spare time 
with Pace Seamless Spray. No cost or obligation, 
No salesman will call 


George Singleton 


$4,154.65 


apply Pace Roof Renewal Sealant right 
over the old roof. The cost is so low, the 
proven results so satisfactory for such 
well-known firms as General Motors, 
American Airlines, Holiday Inns and 
hundreds more, there is virtually no 
sales resistance. 

Pace ships Seamless Spray equip- 
menton Free Loan. Your customer pays 
only for the Sealant. His own men apply 
it. It's as simple as that. 

The field-tested sales kit we furnish 
you gives you all the know-how you 
need to get into this BIG SELL im- 
mediately. There's no waiting, no train- 
ing needed. You don't waste your time 
on small, penny-ante business. 

Just mail this coupon. l'Il mail you all 
the facts. Your're under no obliga- 
tion. No one will call on you. rem 
thing comes to you by mail. Put this 
coupon in the mail today so you'll 
lose no time in starting to get big 
checks selling part time. 

TERES gez cem gms oum pem mp mn i 


ick Rogers, President 
"ACE PRODUCTS, INC., DEPT. PS-284 I 


Plaza 112th & College Bivd. 
P.O. Box 10925, Overland Park, Ks. 66212 


Shop Talk 


Editor-in-Chief Ernest V. Heyn. Dan 
handles the editing of our bimonthly 
series “Adventures in Alternate En- 
ergy,” and I suggested to Ernie Heyn 
that they work together on a collec- 
tion of the best ideas submitted by 
readers since I first started this se- 
ries back in the April 1975 issue—in 
response to 1973’s energy crunch. 

Regular readers of the magazine 
will be familiar with how PS solicits 
details on actual applications of 
energy-producing or energy-conserving 
ideas that readers have put to work in 
their homes. (You'll find a typical Ad- 
venture in this issue.) 

My colleagues have just compiled a 
selection of 56 of the best items from 
the series, expanded and updated: 
The Popular Science Book of Alternate- 
Energy Projects. It's $24.95 from 
Reston Publishing Co., 11480 Sunset 
Hills Rd., Reston, Va. 22090. 


Earth-shaking machine 


Do you yearn to build something with 
the world's oldest, most widely used, 
and least exhaustible material— 
adobe? 

The stack of steel in the photo at the 
end of the column is a portable, self- 
contained machine to produce pressed- 
adobe blocks at a construction site— 
and it pounds out about 600 of them 
per hour. Powered by a 300-cu.-in. Ford 
industrial engine, the unit's 4,500- 
watt air-cooled generator produces 
power for the on-board TI510 program- 
mable controller that runs the auto- 
mated hydraulic system—with plenty 
of power to spare for power tools. 

The manufacturer, Worldwide Adobe, 
Inc. (Box 7395, Grants, N.M. 87020) 
says this rig—which it calls the Gold 
Brick 5000— should reestablish adobe 
as a primary building material, let- 
ting the owner produce blocks for his 
own construction while palletizing any 
overrun for sale. 


pu 


NOW... THE INVISIBL 
CASIO CALCULATOR WATCH 


Finger-write your figures on the watch face. 


Introducing the timepiece that adds 
another dimension to watch technology. This 
new CASIO combines state-of-the-art micro- 
computor technology with the latest styling to 
give you an elegant timepiece with a 
multitude of functions. 

And the most remarkable function of all is 
this... The watch face actually reads and 
computes math problems you trace on its 
face. 

And there's more, much more... for less 
than $100.00. 


ELECTRO-TOUCH TECHNOLOGY. 

This handsome and superbly styled 
timepiece has a transparent crystal that reads 
finger-strokes you trace across its face. Each 
figure and math symbol you outline appears 
on the background digital display. Take your 
finger across twice (=) and the answer 
presents itself like magic. 

No keys, no keyboards, no need to use 
stylus or pen. Even the broadest fingers will 
work. Add, subtract, multiply, divide — 
perform chain and mixed calculations to eight 
places, plus decimal. There's even an 
indicator telling you which function is being 
performed. 


DIGITAL PRECISION, ANALOG STYLE. 

This handsome CASIO was created 
exclusively for the man who recognizes 
exceptional styling. And that’s what you get 
with this sleek new timepiece. From its raised 
time markers to the elegant case and band of 
tight mesh-steel or gold-plate, this beauty has 
the special look of luxury that is never out of 
place... from the very casual to the most 
formal occasions. 

You get the classic elegance and 
convenience of analog watch hands. Subdued 
in the background is the modern message of 
digital precision. The digital display can be set 


in 12-hour or 24-hour digital time. A pre- 
programmed calendar is set until the year 
2019. It's a handsome and functional way to 
wear time with accuracy to 1/2 second per 
day. 


HERE’S HOW THIS 
MARVEL WORKS 


Transparent conductor fim pattern 
(First layer) \ 


Fiberglass . 


Input 


© Transparent Touch Panel Construction 


Feature extraction 


PRECISION ALARM AND 
STOPWATCH. 

You can program this multi-talented wrist 
alarm for daily events. To wake you up. 
Catch your bus. Program it for any minute 
you choose. Or set it to beep-beep you every 
hour. 

In addition to helping you organize your 
day, this gifted chronograph boasts a fiercely 
talented stopwatch. Record normal times and 
net times with accuracy to 1/10 second. A 
beep confirms starts and stops. Ideal for 
tallying cooking time, minutes on your parking 
meter or anything you like. 


/ Dielectric layer (Second layer) 
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WE INTRODUCE IT AND 
WE GUARANTEE IT. 

When we first heard the engineers at 
CASIO were on the brink of perfecting a 
finger-trace recognition calculator watch, we 
had hopes of being the first to offer it. And 
now that's a reality. 

Because this innovative timepiece is now 
available only through On The Run, to be 
assured earliest delivery, please order yours 
now. Chrome and stainless model AT-550 
is only $99.95 and gold-plated model 
AT-550G is $119.95. 

See how this handsome accessory can be 
worn anytime, anywhere. Discover the 
convenience of finger-trace calculation and all 
the other special features of this talented 
timepiece. Once you see this handsome and 
functional timepiece, you're sure to want to 
keep it. If not, we guarantee your satisfaction. 
Simply return it in new condition within 30 
days for a full and courteous refund. One- 
year warranty included. 
lcREDIT CARD HOLDERS 
| ORDER TOLL-FREE TODAY. 


To order, call toll-free number below, or send a 
check of money order for the total amount plus 

| $2.50 for the first watch, $1.00 for each 
additional watch for shipping and insurance 
Add an additional $2.00 for UPS air delivery 
ND residents add 4% tax 


i 800-437-4385 
Ox hie Run 


107 Roberts St., Department PS-2 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
I Call or write for a free one-year subscription 

to our catalog of timepieces and high-tech 
| items for better living. 
a AT-550 FP-1 


1984 ON THE RUN. 


Get Amazing New Tube Mounted Lens 


BUILD YOUR OWN BIG SCREEN 
PROJECTION TV! 


syaa oter NOW only-*29** 


$4995 
including tube mounted lens, cabinet plans 
VALUE _and specifications 


*Put small portable TV inside 
cabinet—lens enlarges picture to 
giant 5-foot diagonal picture. 

* Thrill to sports;just like being at the 
game! See your favorite movies as if 
you were in the theater! 

* Easy to build—Construct this 
cabinet model 5-foot BIG SCREEN 
TV with about $40 worth of common 
particle board, screws, nails, hinges, 
corner braces. Finish to your choice 
of antique, paint, stain or varnish. 

* Save $2,000 or more! Why pay the 
store price for projection TV? Build 
in your home workshop or have 
cabinet shop do it for you. 


MONEY-BACK GUARANTEE 


If you are not satisfied for any reason, 
return kit within 30 days after receipt 
for full refund. 
© 1983, Mege-Prejector Co. 
E [ ucoa-Pnosecron CO., DEPT. PS24 1 
11610 Seminole Blvd., Largo, FL 33540 


O Yes, please rush me Big Screen 
TV system which includes Tube 
Mounted Lens Assembly and 
Cabinet Model design plans ($49.95 Address 
l value). Enclosed find $29.95 plus 
$3.00 shipping & handling . 
Total $32.95. (Florida residents 
please add 5% for state tax.) 


Name 


Be Your Own Boss 
and Make 


"© $12.00 to $18.00 


AN HOUR! 


Find out how by calling. . . 
1 (800) 845-3000 
(In Utah Call 1 (800) 662-8666) 

i - . . NOW for your FREE 

E Lifetime Security Fact Kit! 


Your Free Lifetime Security Fact Kit tells you how to 
you call NOW. The number is 1 (800) 845-3000. 


make $12.00 to $18.00 an hour Un own Foley Full- 
Service Saw and Tool Sharpening Business. Your FREE Call ey tine of day or night. WE PAY FOR THE 
CALL. Utah residents please call 1 (800) 662-8666. 


Fact Kit explains how you can: 
— be your own BOSS! r 
— work full time or part time, right at home. j 
— do work you enjoy and take pride in. 
— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 

And it is so easy to learn. Foley gives you all the 
facts and instructions. No experience or special train- 
ing is necessary. Foley tells you everything you need 


to know to be successful. I The Foley Company 
And there's plenty of business available in your area. 20117, Field Bldg. 
You will be able to sharpen all types of saws, garden I Kansas City, MO 64111 | 
and shop tools for home, farm and industry. | O YES, | want to know more! Please rush [| 
You will be able to set your own hours and nothave — | — my FREE Lifetime Security Fact Kit. No I 
to worry about layoffs and strikes. And there are no obligation and no salesman will call. 
franchise fees. Any age person can succeed. I li l 
But you've got to get the FACTS before you can get || NAME [| 
started. So CALL NOW for your FREE Lifetime Security — | ADDRESS I 
Fact Kit. It's yours to keep with NO OBLIGATION and I l 
NO SALESMAN WILL CALL ON YOU. em 
If you prefer, yeu can mail us the coupon below to I STATE ZIP [ 


LIIÉIIÉIÉIIIIIZIIILIÉI-AI 


receive your FREE Fact Kit, but you'll get it sooner if 
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communication. This mountainous site 
is equal to the extreme limits of a 
satellite’s coverage.” 

As he spoke, an aircraft equipped 
with a Geostar transceiver took off 
and circled over Lake Tahoe. The pi- 
lot’s display unit, again being updated 
by the PC through the transponders, 
showed his magnetic heading to the 
airport’s runway, his altitude, rate of 
descent, and data to put him on a safe 
glide path to landing. I watched an 
identical display in the control center, 
visualizing the maneuvers as the pilot 
turned toward the airport, set up 
his approach, and brought his plane 
safely down. 

“The aviation community is a pri- 
mary target for Geostar,” O’Neill said. 
“The system could be used for collision 
avoidance if a pilot requested the 
position of other Geostar-equipped 
aircraft in the area. It can alert pilots 
to hazardous terrain or man-made ob- 
structions ahead. And it can be used 
as a navigation aid en route or for 
approaches.” 

With the necessary approvals from 
the FAA and Congress, it also could 
replace the emergency-locator beacons 
now required aboard aircraft. In such 
an application, Geostar would be more 
reliable and more accurate than cur- 
rent equipment, O’Neill claimed. 


Beyond aviation 


Other potential users include the 
trucking industry, which has ex- 
pressed interest in Geostar for fleet 
dispatch and control; taxi and deliv- 
ery services; and utilities, which could 
install fixed units on meters to trans- 
mit gas and electricity readings. 

O'Neill's goal is to make Geostar an 
economical, multipurpose system. He 
estimates that hand-held transceivers 
will cost users about $450 and that 
monthly service charges will range 
from $30 to $40. “Message costs will 
be on a per-character basis," he said, 
“probably running about the cost of a 
local telephone call" Other services 
probably will be offered at separate 
rates. 

The company expects to purchase 
reservations aboard the space shuttle 
or the Ariane or Delta rockets for its 
1987 satellite launches. Message ser- 
vice could begin with just one satel- 
lite in orbit. With a second satellite 
in place, Geostar could provide all ser- 
vices except high-accuracy aircraft 
navigation, according to O'Neill. “We 
don't expect to offer every variety of 
sophisticated display and service at 
the very beginning," he said. 

But even the nationwide mobile- 
message service O'Neill envisions as 
step number one will be a major 
advance. us 


MUST L QUIDATE PUBLIC NOTICE! 


Bankruptcy and Financially 


AT BELOW DEALER COST! Distressed Merchandise! 
4000 Watt, Gas Operated, Emergency feeisocmnen 


at sacrifice prices due to a variety 
of reasons, such as: 
Overproduction. Last 

els. Order cancellations. 

cy. Out of season. Plant closings 
Economic recession. Financial dit 
iculties. Excessive competition. 

IM you know of acompany with sur. 
plus inventories that must be liqui 
dated for immediate cash. call us 


DON'T let a storm rob YOUR home of vital» Lieb hades 
electric power! With this 4000 watt j Son vH be non 
generator, you ALWAYS have a 

reliable standby source of 115V 

and 230V plug-in power! 


€ 8 hp. 4-cycle gasoline engine! 
e U.S. made! U.S. quality! 
€ 1 year warranty! 


Over 350 service 
centers in the U.S. 


service. Two 
T15V outlets; 
one 230V 
outlet. 


Ke 2 

FOR HOME! Keep sump Serious 

pump, well pump. app- Storms can To determine max 
occur anytime id you can put on the 


itor, use this formul: 
of year. Be pre- Volts x Amps = Watts. (D 


pared ALWAYS! "i^ wu om. 


A storm could knock out your electrical power for hours, or for days! 
Food could spoil in your refrigerator. A motor in your furnace could stop 
running in winter and leave your family shivering in the cold. A well 
could stop pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars . . . or maybe even 
much more! And think of all the discomfort and inconvenience! 

But, you never have to worry when you have this excellent quality port- 
KOR WINTER ams! able generator. It's U.S. made! And it provides you with 3 convenient 
ter pipes when youhave — plug-in outlets for 115V and 230V service . . . 15 amps at each outlet. 
thi'generator on hand. Just put oil in the crankcase, pour 


gas in the tank, and start the engine. Compare at over 


Use the generator to run your lights, 
a sump pump, well pump or power $ 
tools, etc. Plug in small kitchen ap- » i 


pliances, a refrigerator, freezer, etc. 


rd aaien OUT THEY GO AT ONL 


watt limit.) But you CAN run enough 
things to keep vital functions opera- 
ting as you need them. 

© 4-cycle, single cylinder engine. 

€ Produces 8 hp. at 3600 rpm. 

@ Recoil start. Manual choke. 


€ 4-qt. gas tank. Uses about .83 gal. 
y. he at full load. (Runs longer Pushbutton electric start 


model available at $588 


Price subject to change. 
igi 


Offer void outside 
[C.O.M B. Co. / Liquidators Dept. F-341-1196 
14605 28th Ave. N. / Minneapolis, Minn. 55441 


Ship me the 4000 watt Generator(s). (Indicate how many.) 
— No. 1196 Manual Start at $488 each. 


FOR CABIN or CAM I 
|, a2: 1198 Putt Ceci Startat 9680 each 


the wilderness, you can ^ 
enjoy comforts of electri- ight: 
city with this generator. approx. 140 Ibs. 


1 wili pa i delivery. (Allow 4-5 
fe Add ral by 


weeks tra if paid by check. S 
"y. Minn. residents add 6% state sales tax.) 


CI My check or money order is enclosed. 
Charge my: C MasterCa ISA D Am. Ex. Diners Club 


Acct. No, — — — —— — — — — Exp, 
PLEASE PRINT CLEARLY 


Name. 


Credit card members can order by phon 
24 hours a day, 7 days a week. | 


Toll-Free: 1-800-328-0609 


H busy signal, or if no answer, call 
Toll-Free: 1-800-328-5727 rar 
Mase In Minnesota, call: 1-800-742-5685 | cay 


C.O.M.B. Co. lis 


s i —— 
THE NATION'S LARGEST AUTHORIZED MAIL 
PE Ac qe pater ete | Rural Route Customer: If truck carriers do not normally deliver 


your home, incinda note wit ton andar 
34eos zem avt we MiNNEAPOUS wv ssaar | onein ide pote with this order stating town ad 


Superchoppers 


Continued from page 66] 


cover of this issue) would combine 
wings and rotor. This concept, sug- 
gested by Hughes Helicopters, has the 
rotor and wing working together dur- 
ing maneuvers. The wings would be 
computer controlled, programmed to 
rotate down at the proper angle to re- 
lieve the download from the rotor dur- 
ing hovering; they would swing to 
horizontal during forward flight. The 
craft also would have no tail rotor 
—the blade at the rear would be re- 
placed by venting some of the engine 
exhaust and rotor downwash out of the 
tail at an angle, counteracting main- 
rotor torque, and keeping the fuselage 
from spinning. 

Another idea recently tried out by 
Sikorsky is the Advancing Blade Con- 
cept (ABC) helicopter, which has two 
counterrotating blades [PS, Sept. '82]. 
Sikorsky has not yet decided whether 
the ABC is the best answer for the 
LHX. The design, however, could be 
part of a compound helicopter, with 
the rotor providing the lift and a 
pusher prop or turbine the thrust. 

One of the biggest problems with 
helicopters, especially in the heat of 
battle, is availability. The LHX will 
have to be easy to maintain. This will 
be helped in the LHX by on-board di- 
agnostics that are modularized and 
easily accessible. The Army would like 


a bird that is available 90 percent of 
the time, up from a current 78 percent. 
As Borgman told me, "The LHX prob- 
ably will have replaceable modules 
—repairmen will pull out a whole 
computer, say, and replace it with the 
next-generation computer" 


Obsolete fleet 


Why build a whole new fleet? Why 
not just upgrade the existing one? 
Most of the more than 7,000 helicop- 
ters in the U.S. Army inventory are 
based on dated technology. George 
Singley, head of the Army's Director- 
ate for Advanced Systems in St. Louis, 
told me, “The Huey [made by Bell] 
was designed with 1950s' technology, 
and the Cobra [an attack helicopter] 
came along as a derivative of the Huey 
in the early '60s. The OH-6 and the 
OH-58 [other machines the LHX will 
supplant] came from the '60s, too." He 
leaned back from his desk, piled high 
with stacks of pamphlets, books, and 
assorted papers, and added, “We could 
probably continue to fly these aircraft 
—like the C-47 and the B-52—for a 
long period of time, but they eventu- 
ally become tactically and logistically 
obsolete and unsupportable." 

Dennis Bedard, Sikorsky's market- 
ing representative for the LHX in 
Stratford, Conn., seconded Singley's 


opinion. “I can speak from personal 
experience," he said. “I just got out of 
the Army—I commanded an attack- 
helicopter unit at Fort Hood, Texas. I 
had 21 Cobras that had been built for 
Vietnam. They were later converted 
into AH-1S Cobras by adding a wire- 
guided missile system. But the aircraft 
themselves were built in 1965, and 
they kept falling apart—literally. It 
was like having a fleet of 1957 Chevys 
—fine transportation but hard to 
maintain." 

Though the LHX is not expected to 
enter the Army's fleet until 1993, the 
production contract could run into the 
next century. Contracts for ARTI—the 
cockpit-integration study—should be 
awarded by the time you read this. 
Said Singley: "ARTI is the long pole 
in the tent. We have a long history of 
technology-demonstrator programs on 
which we can now capitalize." 

The competition is fierce. One in- 
dustry spokesman told me at a recent 
helicopter symposium in Williams- 
burg, Va., sponsored by the American 
Helicopter Society, that he had never 
seen such high interest in a program. 
Why? The company that wins the 
LHX production contract will be mak- 
ing superchoppers for many years to 
come; the losers may share an un- 
certain destiny. 


Better tban e Jogging, Swimming, or Cycling... 


€ 


ordic]rack 


Jarless Total Body 


Aerobic Exerciser 
Duplicates X-C Skiing for the 


Cross-country skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year ‘round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effective for weight 
control. 

More Complete Than Running 

NordicTrack gives you a more complete work out- 
conditions both upper body and lower body 
muscles at the same time. Fluid, jarless motion does 
not cause joint or back problems. 


More Effective Than Exercise Bikes 
Nordiclrack's stand-up skiing motion more uni- 


Best way to Fitness 


formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 
Even Better Than Swimming 

NordicTrack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is supported 
by the water, thus Deep ese muscles from 
being effectively exercised. The stand up exercising 
position on the NordicTrack much more effectively 
exercises these muscles. 

A Proven, High Quality Durable Product 
NordicTrack is in its 7th year of production. Nordic- 
Track is quiet, motorless and has separately adjust- 
able arm and leg resistances. We manufacture 
and sell direct. Two year warrantee, 30 
day trial period with return privilege. — 


Folds and stands on end 
to require only 15" x 17” 
storage space. 
Call or write for. 
FREE BROCHURE 
Toll Free 1-800-328-5888 
Minnesota 612-448-6987 


PSI, 12iPS Columbia Crt., Chaska, MN 55138 


A SINGER'S DREAM! 


REMOVES VOCALS FROM RECORDS! 
Our VOCAL ELIMINATOR can remove most or 
virtually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: LT Sound, Dept. PS, PO Box 338 
Stone Mountain, GA 30086 
In Georgia Call (404)493-1258 
TOLL FREE: 1-800-241-3005 — Ext. 51 


tema 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY 
P. 0. BOX B99 - HICKORY, N. C. 28601 


NEW RODAR “ONE-TWO” 
ULTRASONIC POWER 
GUARANTEES 


RATS, BATS, 
MICE, ROACHES, 
SQUIRRELS, & 


NO 


OTHER FLYING & CRAWLING PESTS. 


RODAR "One-Two". THE ONLY SUPERPOWERFUL ULTRA- 
SONIC PEST REPELLER WITH DUAL TRANSDUCERS 
AVAILABLE TO THE PUBLIC. DESIGNED AND MANUFAC- 
TURED BY PEST CONTROL SCIENTISTS AND PROFES- 
SIONAL EXTERMINATORS TO PUMP OUT POWER. . TO 
ATTACK TOUGH PEST PROBLEMS EVERYWHERE - HOME, 
APARTMENT, VACATION HOME, BUSINESS, FARM. . . 
Gets rid of rodents and many insects indoors and 
out...Scientifically eliminates pests without poisons, 
Chemicals, traps, and sprays. . . Ultrasonic force field 
drives them away permanently. Advanced circuitry 
generates ultrasonic sound waves at frequencies at 
which pests communicate. These nerve-crushing 
‘sounds (to rodents and insects) penetrate their brain 
and nervous systems causing pain and discomfort, 
but are inaudible to humans and domestic animals, 
and are completely safe. 
REMARKABLE ADVANCE IN ULTRASONIC TECHNOLOGY 
COMBINES TWO POWERFUL ULTRASONIC TRANSDUCERS 
(NOT SPEAKERS), DESIGNED TO OPERATE AT MAXIMUM 
POWER ON FREQUENCIES OVER 25000 Hz. 
The new RODAR “One-Two” has up to 60 (or more) 
times the power of most ultrasonic devices -4 or more 
times the power of the best of them. AND POWER 
MAKES THE DIFFERENCE. Imagine the increase in pain 
and damage to the pest's nervous systems. . . that 
means greater coverage and greater protection. 
COVERS UP TO 25000 CU. FT. (31000 SQUARE FEET} 
Our exterminators use RODAR in schools, hospitals, 
nursing homes, restaurants, warehouses. Indoor/out- 
door protection wherever pests are a problem. 
‘SPECIFICATIONS AND FEATURES: 
Cabinet- handsome mahogany veneer hardboard 4/4" 
wide x 6%” high x 4%" deep è weight 2'4 Ibs. e Uses 
less than 2 watts e plugs into any standard 110 volt AC 
outlet (220v. available) e Sound pressure: each trans- 
ducer 128 db. e American made to the toughest com- 
‘mercial standards e Complete instructions included. 
NAL GUARANTEE. 


OUR PERSOI 
TRY IT FOR 30 DAYS. IF NOT PLEASED. RETURN FOR FULL REFUND. ALSO 
COVERED BY A ONE YEAR MANUFACTURER'S WARRANTY. 


TO ORDER 
Send $99.95 plus $4.00 for shipping and handling, by 
check, money order, MasterCard/Visa number and 
expiration date to: 
RODAR, Inc., P.0. Box 189BB , Dedham, MA 02026, OR. 
CALL TOLL FREE 1-800-334-0854, EXT. 825. N.C. resi- 
dents call 617-783-3187. 


Be your own boss with your own 
small-engine repair business. 


NRI shows you how to service 
mowers, garden equipment, 
snow blowers, chain saws, 
outboards, motorcycles 
and more. Then shows you 
how to start and run 
your own business. 


If you're looking for indepen- 
dence...for extra income in your spare 
time...for a productive retirement 
career...then look into the 
NRI home-study course in 
Small Engine Repair. It's a 
e way to get your own 

full- or part-time business. 
And there's plenty of room 
for trained people. 


Learn at Home 


in Spare Time 

No need to quit your 
jobor travel to night school. 3 
NRI trains you right at home. Earn part-time Income doing service work 
You learn with “bite-size” les- "for hardware stores, lawn and garden shops. 
sons that show you how to service al- 
most everything that uses small motors. 
And you learn at your convenience. 


Train on 5 HP Engine 

As part of the NRI Master Course, 
you get a brand-new, 5 HP Tecumseh 
commercial engine to train on. You 
learn to troubleshoot, do tuneups, even 
tear down for valve and ring jobs. You 
learn using professional tools like a 
complete wrench set, inductive 


EU. 


A business you can start in your garage and watch grow. 


tachometer, volt-ohm-miliampmeter, 
overhaul equipment, and more. 


Choice of Two Courses 

There's the 30-lesson Basic 
Course, concentrating on the lucrative 
lawn and garden equipment business. 
The 45-lesson Master Course has it all, 
adding lessons on chain saws, mopeds, 
outboards, light industrial equipment, 
snowmobiles, and even motorcycles. 


Exclusive Factory Training 
Your Master Course includes five 
intensive days of optional training at the 
Tecumseh Factory Service School. 
Here you'll work with master techni- 
cians, getting first-hand experience. It's 
all designed to prepare you for success. 


Free Catalog, 

No Salesman Will Call 

Our big catalog tells all the facts, no 
salesman will ever bother you. Take the 
first step toward running your own life 
and send today. If coupon has been 
used, write NRI Schools, 3939 Wiscon- 
sin Ave., Washington, D.C. 20016. 


Training includes 5 HP engine. 
all these professional tools. 


| AIE prisao ee 


l OSMALLENGINE SERVICE |] 
McGraw-Hill Continuing & REPAIR 
[| Education Center O Automotive Servici 
Tg 2939 Wisconsin Ave., D Air Conditioning, Refrigeration 

V WU Washington, D.C. 20016 & Heating including Solar I 
I €, Technology 

I t | lil We'll give you O Electrical Appliance Servicing [| 
I s tomorrow O Building Construction [| 

= O TV/Audio/Video Servicing, 

Please rush me the one free catalog I have e : t 
|| checked. Tunderstand that there is no obliga- Communications Electronics — |l 

tion and no salesman will call. with CB, Moo TD eR 
I Electronic Design Technology, — | 
I Electronics l 
|= Please Print) Age aak i 

courses approved 
under GI bill. 
- i O Check for details. l 
l Cy afe Accredited by the Accrediting Commission | 
1104-024 ofthe National Home Study Council 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


POPULAR Science, 3: 


Madison Ave., New York, N.Y. 10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


THRUST 


CLUSTER GEAR 


RUBBER BUSHING 


Dummy shaft 


Installing a cluster gear in a manual 
transmission is easier when you use 
a dummy shaft. The trick is to keep 
the cluster gear’s needle bearings in 
place as the countershaft is hammered 
into the case. To make a dummy shaft, 
select a metal shaft with the same 
outside diameter as that of the counter- 


shaft; position it inside the gear. In- 
sert the needle bearings and spacers 
between the shaft and gear. Position 
the assembled cluster gear inside 
the transmission. Install the thrust 
washers, then tap the countershaft 
into place. The dummy shaft slides out. 
as the countershaft goes in. 


Shocking noise 


A thumping noise that's most notice- 
able when driving at slow speeds on 
a "washboard" road can be caused 
by a loose or worn shock-absorber 
bushing. To check: Bounce all four 
corners, one at a time. If you hear a 
thump, inspect the shock-absorber 
bushing for looseness or wear. 


IN-LINE GAS FILTER 


Meter saver 


Attempting to hold, calibrate, and 
read a meter at the same time that 
you're working in the engine compart- 
ment can be frustrating. An S-hook 
fashioned from a metal clothes hanger 
makes an excellent “skyhook.” When 
suspended from the hook, the meter 
is easy to read or adjust from any side 
of the engine compartment. 


Headlamp helper 


Ever struggled with a headlamp 
spring and wondered whether there's 
a tool for that type of service? Nor- 
mally used to make rugs, a latch hook 
is just the tool for servicing headlamp 
springs. The hooks come in rug kits 
and are sold separately for under a 
dollar. They come in different sizes; 
the medium or small hook is best. 


Vacuum-pump filter 


The hand vacuum pump has become 
as necessary as a screwdriver to 
today's trouble-shooters. It is, however, 
vulnerable to dirt. When a defective 
diaphragm is tested, the pump usu- 
ally pulls in dirt. Eventually this ruins 
the pump's seal, causing it to leak. 
Protect the pump with a small in-line 
gasoline filter in the inlet hose. 
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Stop Unwanted Habits—Lose Weight 
Enjoy Success & Better Health 


With SCWL® Subliminal Techngiues you can go 
beyond your greatest expectations. Accomplish 
your most desired goals quickly and simply when 
you learn the truly remarkable principle of these 
new Behavioral Science Techniques. SCWL* 
has now become the choice of Doctors, Profes- 
sional Athletes and men and women from all 
walks of life. Why? Because positive results can 
be achieved so easily and inexpensively by 
anyone. 

REVEAL HIDDEN TALENTS! 
Explore your inner creativity that will spur ex- 
Citing new thoughts, inventions and money mak- 
ing ideas. Wilh SCWL* Techniques you'll 
discover new talents. Play music, develop skills, 
improve your athletic ability and much, much 


more! 
SCWL® TECHNIQUES 
“YOUR KEY TO PERFECT MEMORY” 

This SCWL® Technique alone could prove in- 
valuable. Learn faster - Remember more. Like a 
computer, your mind stores everything you have 
ever experienced bag hl be recalled at the exact 
moment you choose. Tell jokes, give speeches, 
read and comprehend information no matter how 
technical without any memory course of any 


kind. 
GAIN TOTAL CONTROL 
Relieve Stress - Overcome Nervousness 
Become More Self-Confident 
Now you can eliminate fear, worry, anxieties and 
get more from everyday living. Understand your 
inner thoughts. Dictate total control over any 
situation, overcome nervousness, attract love 
and find complete success in everything you do. 
SCWL* Techniques work without exception 
"automatically". Because you already have the 
natural ability to make it happen. 
USE THE MOST 
POWERFUL SOURCE 

Science has proven your only limitations are that 
of your conscious thought—self-imposed limita- 
lions that unconsciously determine your hap- 
iness, your personal well-being, success or 
failure. SCWL" Techniques simply release your 
mind's own natural abilities by reaching the most 
ue source (your own subconscious mind). 

ith this there is no limit to what you can 


achieve. THE MIND & THE 


SCWL® TECHNIQUE 
Guaranteed to be one of the most enlightening 
dynamic cassette tapes you'll ever hear. Learn 
how you can possess absolute control over all 
conditions in your life with SCWL* Techniques. 
Write Today - it could be the most important step 
in your future. 


p-------------- 
l 
! 


Midwest Research Inc. 
6515 Highland Rd. © Suite 203-24 
Pontiac, Mich. 48054 


l Our literature is FREE. 

J È Please rush FREE literature. 

| Lwant to know even more about SCWL* Enclosed is 
| $800 for Introductory Cassette 

lume — 


[Address 


los 


I siate/zip 


This is the truck that Jack built. 


He saved 
$1000. 
You can too! 
* »| TP Y 7 


Easy-to-build semi-kit can save you money. Engine is 
completely assembled; frame is welded and painted. 
You just bolt everything together (using common 
tools and our 22"x34'", fully illustrated in- 
4S struction sheet) and start hauling! 
* 16 H.P. or 11 H.P. Briggs & Stratton engine 
* Hydraulic disc brakes with parking brake standard. 
* Electric start standard. 
* Automatic transmission with forward and reverse. 
* Full, one-quarter ton payload capacity. 
* Dumping bed measures 44V2"x40"x11". 
|t * 4-wheel models with cab also available. 


Carl Heald, Inc., 
Dept. OZW P.O. Box 1148, 
Benton Harbor, Michigan 49022 


For your FREE 

color brochure call or write: 
TOLL FREE: 1-800-253-1030; 

in Michigan call 616/849-3400. 


nailing habits of the 
DIY world! 


Shoots 

a staple 

wherever you'd 

drive a nail! 
Faster...Easier...Better! 


1-50 GUN 


Today, millions of do-it-yourselfers like yourself are reaching for a staple gun instead of a hammer whenever. 
there is a fastening job to be done around the house! Why? Because one SQUEEZE shoots a strong-holding 
two-pronged staple in the exact spot desired in less than 1/10th the time it takes to drive a nail! And easy 
‘one-hand operation always leaves your other hand free to hold material in place for a faster, neater job! 


In the world of staple guns, the Arrow T-50 Staple Gun is truly an American quality tradition. It's the staple 
gun with a proven reputation for long life , rugged durability and dependable trouble-free performance. A 
reputation that is recognized and respected the world over by do-it-yourselfers as well as professionals. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 

271 Mayhill Street, Saddle Brook, 


WHY WE CAN'T TELL YOU THESE TWO 


AMAZING INSTRUMENTS ARE "AMAZING" 


They aren't "scientifically" proved in the United States. . . 
but in Europe and the Orient, you'll find volumes of testimonials! 


THE DOCTRONIC 
ELECTRO-ACUPUNCTURE WAND 
We make no medical claims for the 
DocTronic Wand. We can tell you 
that users say, in writing; It parallels 
the remmatkable benefits of acupuncture. 


WHAT IT IS AND HOW IT WORKS 
The DocTronic is battery-driven. It de- 
livers a silent low-frequency vibration. 

A switch moves Tom "high fre- 
quency” to ‘‘low frequency. If you 
have a headache, set it on “high” and 
touch it to your skin where the chart 
(included) indicates a ‘‘curing point’’— 
not necessarily on your head. 

If it works, we won't be surprised. 
If it doesn’t send the DocTronic Wand 
back for a refund. 


THE ELECTRO-ACUPUNCTURE 
PRINCIPLE 

Only now is acupuncture being ac- 
cepted by medical authorities in the 
western hemisphere. 

Acupuncture involves inserting thin 
needles under the skin, NOT at the 

oint of pain, to get relief. Please note: 
IE DOCTRONIC WAND HAS 
NO NEEDLES. IT SETS UP VIBRA- 
TIONS. We'd never sell you some- 
thing which if misused might cause 
hysical harm. The Wand is absolute- 
js and completely safe. 

Does it work? We can't and won't 
say yes. Decide for yourself. To us it's an 
unbelievable electronic instrument, but 
that's our opinion, not a medical fact. 

Try it. Use it for relief from some 
aches and pains. If you don't agree 
with us, we'll refund every penny you 
paid—and meanwhile you'll have had 
the fun of trying out the newest elec- 
tronic wonder of our time. 

*Uses ordinary 9-volt battery 
(not included) 
*Rests on skin—no puncturing 
*Special ‘‘curing point'' chart included 
*Sturdy, trouble-free for years of use 
The DocTronic Wand ........ $39.95 
Two for $34.95 each. 


WE ABSOLUTELY GUARANTEE! 
Use the DocTronic Electro-Acupuncture Wand 
or the Dr. Benefit's Slim-up for 30 days. If 
either one doesn't please you, send it back un- 
damaged for full refund. 


Please ship at once, with 30 
day money-back guarantee 


O DocTronic Electro-Acupuncture 


Ur PRSE $39.95 
Two for $34.95 each 

O Dr. Benefit's Slim-up . . . $49.95 
Two for $44.95 each 

Add $2.50 per total order for 
shipping 

Check Master 
Enclosed Card 


Card No. 
Expires 
Phone: ( ) 
Name: 
Address: 

City: 
State:_______7ip 


NEW HORIZONS 


Dept. PS-2 
5-31 50th Ave. 
Long Island City, N.Y. 11101 


VISA 


DR. BENEFIT'S SLIM-UP 

You could jog 5% miles every day or 
relax with this for 30 minutes and use 
as much body-energy! 

Dr. Benefit emits electrical impulses 
from a single 9-volt battery (the same 
type you have in your transistor radio). 

Unbelievable! You just relax. Dr. 
Benefit causes muscle contractions, 
JUST LIKE NORMAL EXERCISE. 
While you read a book, you're toning 
up your muscles, 


WHY IT’S WORTH TRYING 

You should try Dr. Benefit, if for 
no other reason, because if it doesn’t 
do exactly what we say it will, we'll 
refund every dime you paid for it. You 
can't lose. 

A better reason is this: it comes from 
the Republic of China and is certified 
br the Taiwan Department of Health. 
This is no ‘‘gadget’’—it’s so good, so 
dependable and so effective at restoring 
your trimness, we're biting our tongues 
to be able to tell you what at this writ- 
ing you'll have to find out for yourself. 

Attach the weight-loss pads where 
you want them. Flabby thighs? Put 
them there. Thick waist? Put them 
there. Too-plump rear? Put them there. 


LASTS FOR YEARS! 

Dr. Benefit should be available to 
every member of the family. Use it all 
day without damaging it. You may 
wonder why you waited so long when 
attractive slimness is so easy to have. 
Dr. Benefit Slim-up ......... $49.95 

wo for $44.95 each 


ORDER TOLL FREE 


Fast delivery on credit card orders call 
toll-free 24 hours a day, 7 daysa week: 


1-800-453-9600 


In Utah Call: 1-800-662-2500 — . 
Further Information Call: 201-370-1234 


SOUND MASSAGER 


"Oscillates" The Tissues As Deep As 274" Below The Skin 


European doctors and therapists use it to help 
blocked sinuses, muscle pains and poor circu- 
lation. But we can't e any claims for it. 

But we make not one single claim for it. 

Why? Because it hasn't been "'scientifically'" 
roven in the United States. 
JAT WE CAN DO. 
No, we don't make any medical claims for the 
Sound Massager. But if it doesn't give you the 
same incredible FAST relief we'll describe to 
you in the next few paragraphs, send it back 
and we'll refund every cent you paid for it. 

The F.D.A. has geprored the Sound Mas- 

sager for treatment for stress and strain due to 
overexertion, which means other approvals 
may be in sight soon. Meanwhile you can be 
the first to enjoy the benefits of the Sound 
Massager at the 

NEW LOW PRICE! 

PRICE CUT IN HALF! 

In Europe, where medical approval is com- 
lete and ‘until recently in this country—the 
jound Massager has been priced at $300. 

THOUSANDS of satisfied users bought it at 
that price. 

Now, ONLY NEW HORIZONS CAN 

BRING YOU THE SOUND MASSAGER 
FOR HALF THE ORIGINAL PRICE: $149.95! 


PHOENIX 
PULSE 
WATCH 


Tells you, moment by 
moment, your exact pulse 
reading or, it's a time (12 or 
24 hours)/day/date/alarm 
watch. 


The Phoenix is loaded with precision Seiko 
components. As an alarm-chronograph watch, 
it’s precise to within five seconds a month. 

It has a distinctive alarm, an hourly signal 
feature, a sophisticated stopwatch including 
lap-timers and continuous time measurement 

TWO competitors—and that's just the be- 
ginning. 

On your wrist, the Phoenix uses its contact 
with your skin to tell you, moment by mo- 
ment, your exact pulse rate. Exercise and 
check your ''recovery'' rate against what the 
doctors say it should be. Put it on a patient’s 
wrist and report the exact pulse-reading with 
hospital accuracy. 

ie Pulse Watch ............ $49.94 each 
Two for $44.95 each 
(Add $1.75 per total order for shipping.) 


NEW MARNELS ARE WHAT YOU EXPECT 


HOW THE SOUND MASSAGER WORKS 

The Sound Massager produces oscillations in 
the 100 to 10,000 range—some 600,000 os- 
cillations per minute. 

In one second, some users say, it gives more 
help than a standard massager can give in one 
minute. Unlike some hard-ended, bruising in- 
struments, it can’t damage delicate tissues. 

TRY IT FOR RELIEF FROM . .. 

Aside from blocked sinuses, owners tell of quick 
relief from strains, blows, bruises (including 
those inflicted by other ‘‘massagers"’), and sports 
injuries. 

Older folks, with poor circulation, report it 
helps their hands and feet, which always feel 
cold. Still others use the Sound Massager for mus- 
cle spasms, nervous tension or just as an invigor- 
ating daily tone-up. 

Arthritis? Try it. This is one of the uses we 
can't claim, but we wouldn't suggest you try it if 
we expected to have to refund your money. 
OTHER FEATURES 

The Sound Massager has 2 massage heads. 
Plug it into any 120-volt outlet. You can adjust 
it through the Intensity Control as well as the 
on/off switch. The cord is expandable, coiled. 

Warranty is for one year, but the Sound Mas- 
sager is built to give you years and years of de- 
pendable use. 

The Sound Massager .............. $149.95 

Two for $139.95 each 
(Add $2.75 per total order for shipping) 


WE ABSOLUTELY GUARANTEE! 
Use the Sound Massager or the Phoenix 
Pulse Watch for one full month. If either 
one doesn't please you, send it back un- 
damaged for full refund. 


CALL TOLL FREE 


For fast delivery on credit 
card orders call toll-free 
24 hours a day, 7 days a week: 


1-800-453-9600 


In Utah call: 1-800-662-2500 
For information call: 201-370-1234 


Or send check or money order. 


NEW HORIZONS 


Dept. PS-2 
5-31 Fiftieth Avenue 
Long Island City, N.Y. 11101 


MUST LIQU 


AT HUGE PRICE REDUCTION! 
Extra-Heavy-Duty, Professional quickly sol 


W! FACTORY PERFECT! 


Big! Sturdy! For milling and drilling! 
Powerful 1/2 hp. motor € 5 speeds from 240 


PUBLIC NOTICE! 
Finder's Fee Paid For 
Liquidation Inventories! 
We are authorized liquidators of 
consumer products that must be 
drastic price reduc- 

tlons for reasons such as. 
Overproduction. Last year's mo 
els. Economic recession. Out-of- 
Season products. Bankruptcy or 
other financial problems. Order 
Cancellations. Plant closings, etc. 
H you know of any company with 
surplus inventories that must be 


quickly liquidated for cash. phone 
us Toll-Free: 1-800-328-0609. 


sales contract. (Officers and sales 
reps of mfgr. are ineligible for fee.) 


to 2920 rpm € Accuracy to within 1/1000” 


€ Table swivels 45° right and 


left € Spindle 


tilts 30? right/left and forward/backward € 


Column rotates a full 360°. 


Here's a BIG 385 Ibs. heavyw: 
power its way through hard a 
calibrated accuracy to within 1/1000th inch. 


itor-start, in- 


9 1/2 hp., single phase, cap: 
0V/12 amp 


duction motor. 1720 rpm. 
AC. 220V/6 amp AC. 
@R-8 collet lets you use different types of 
milling heads and chucks for a variety of 
milling processes. 
id assembly manually rotates 


grooves for 

lecurely mounting work 

ocking devices for left and right, fore and 

aft movement of bed to ensure accuracy, 

© Change position of V-belts for selection o! 
e 0. 680. 1050, 1750 or 2920 


e Loft and right. 


lore and aft movement of 


city. 17 dil capacity. 
nd mill capacity of 1/ 
e Eccentric mounted B provides easy 


Spindle can be inclined Spindle can be inclined 

forward and back- 30° to left and right for 
Ward for greater versa- precise milling angle. 
tility in your work, 


rele ACCESSORY SET 


essory set includes: 1/2" chuck with 
ind cutter arbor. 3/4" angle vise, 
to 90°. 


Credit card members can order by phone, 
Z4 hours a day, 7 days a week 


ty of muscle to 


with finely 


Warranty 


Bed swivels 45° 
to left and right 
in 1° incre- 
ments. U 
handwheel con- 


Suggested Retail 


$1495. ulia 


[OUT THEY GO AT ONLY: | THEY GO AT O 


‘097 


original 48 states. Price subject to change 
ipment to unload 


.O.M.B. Co. / Liquidators 
14605 28th Avenue North. 


each. I will pay shipping charge to the driver upon delivery. 
Order No. 1052: Send Accessory Kit(s) at $95.00 ea. 
(Allow 4-5 weeks for delivery. Add 2-3 weeks extra if paid 


by personal check. Sorry. no C.O.D. orders.) 


ISA QMasterCard* 


Toll-Free: 1-800-328-0609 | "= PLEASE PRINT CLEARLY 


If busy signal, or if no answer, call: 


C.O.M.B. Co. 


THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS 


14605 28th AVE. N. € MINNEAPOLIS, MINN. 55441 


FREE 


COLOR CATALOG 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


*300 


(including movement 
and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

* Solid 3/4" hard- 

woods: black 

walnut, cherry, oak 

| *Heirloom quality 

e Factory direct prices 

Í *Solid brass West 

German chiming 

movements 

e Money back 
guarantee 

* Prompt shipment 


MASTERCARD, VISA and. 
DINERS CLUB ACCEPTED 
EMPEROR” 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 1035, Emperor Industrial Park 
Fairhope, Alabama 36532. 
IN CANADA: Emperor Clock Corporation, Dept. 1035, 
7-1081 Myerside Dr. Mississauga Ontario LST 1M4 


WE CUSTOM-MAKE GLASS SCREENS 
TO FIT ANY ARCHED, ODD-SIZE 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


© The Iron Shop 1979, '82 


y 
We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. Hinges, latches 
and mesh curtains are all extra heavy duty. 


We'll not only build you a glass screen to 
fit, it could last as long as your fireplace. 
Now on display s at our new locations: 
Pomona, C; Sarasota, FL. 
(714) 085766 (813) 923-1479 


Houston, TX 
(713) 789-0648 


"Qur Tei. 215) 344-7100. | 


ign He 


| Rural Route Customer V truck carriers do not normally de- 
Iver to your home include a note with this order staung town 


| address of nearest store, friend or truck terminal to ship to, 


State 
We accept MasterCard, VISA and AMEX 


THE IRON SHOP? 


MANUFACTURERS. 


alternative to today’s housing delimma. 
You can be a part of the profitable futur: 


We're Looking 
For Representation 


business: 

*QUALITY PRODUCT — Pre'engineered 
designs of one, two and three level structures 
for single family homes or multi-family in- 
vestment. 

* COMPETITIVE PRICES — Your cost is less 
than $10 per square foot for a complete insu- 
lated shell. 

*HUGE MARKET — Do-t-Yourself, basic 
shells, turnkeys, custom & multi-family. 

* NO'INVENTORY HASSLES — We ship as you 
order. No costly stock, no inventory taxes. 

* DEALER SUPPORT — We work to help you 
succeed. Our staff of professiongl marketing, 
construction and sales experts help you sell 
and build. 


for more details. 


purchase of product. 


BIG PROFITS 
STEEL FRAME HOMES 


The homebuilding industry is starting to boom again. Sales are rising and 
our steel frame homes are sweeping the nation with the first affordable 


energy efficient and low maintenance designs has been overwhelming, and 


Our representatives benefit from a proven sales 
concept that allows you to build a substantial 


If the exciting, profitable concept of steel frame 
homes looks interesting to you, call or write today 
Select territories are now 
available and an investment of $3950 is 80% refundable upon 


e! Public response to our low cost, 


we must expand our representation to meet that demand. 


o 
Fa 


O 


TRI-STEEL 
STRUCTURES 


1400 Crescent Denton, Texas 76201 
(817) 566-1386 


Lightweight. ..Sensual .. Adjusts to your comfort. Gently. 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that hold 
your body evenly and independently. 

Turns any room into a guest room and it stores easily. The 
ideal portable bed for holiday and vacation visitors. 

Take it camping, use it in your van, your boat, summer 
home, on a floor or in a frame; sunbathe and float on it! 

Available in Twin, Double, Queen and King sizes. Inflates in 
minutes with most air pumps or cannister vacuum. (Portable. 
easy to use foot pump available — optional.) Made of sturdy 
20 gauge poly vinyl; cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original 
earthtone velveteen Air Coil Bed. 

10 day Free Trial. if not satisfied, return it within 10 days for 
refund. Order now! 
CREDIT CARD ORDERS 
CALL TOLL FREE 

1-800-323-6959 


24 HOURS A DAY, 7 DAYS A WEEK 
The Leisure Merchandise Group, Inc. 
400 South Edward Street, Mt. Prospect, IL 60056 
Copyright 1983 


Illinois Residents Call 
-800-942-0596 


O Twin Size (A) 


O Double Size (B) $69.95 $6.95 
1 O Queen Size (C) $79.95 $6.95 
1 O King Size (D) $99.95 $695 

D Foot Pump (E) $14.95 $1.95 


Ilinois residents include 514% sales tax. 


QCheck/M.O.Enclosed ^ D MasterCard 


O Visa 
Card No. 
Name 
Address 
City 
State. 
Signature 
The Leisure Merchandise Group, Inc., 


Dept. 8-024 H 
400 South Edward Street. Mt. Prospect, IL 60056 
147/81-100 i 


————— uá—— --—— 


DILLON MK Ill 

GAS SAVING TORCH 

FOR THE TOUGHEST 
WELDING JOBS! | 


new Dillon Mk III precision 
welding and cutting torch. 
This award-winning torch 
welds aluminum, stainless 
steel, cost iron copper, 
brass and other moterials. 
The patented method 

of mixing equal parts 

of oxygen and acetylene 
creates substantial 

‘savings in fuel. All 

welding procedures use just 
4 P.S.I. oxygen and 4 P.S.I. 
acetylene. And the four 
specially-designed tips have 
the capabilities of twenty tips. 


Here are just a few of the many outstanding 

features you'll find in the Dillon Mk III 

* Welds aluminum, stainless steel, cast 
iron, brass, copper, lead and mild steel 

* Clean cut sheet metal material with 
minimal distortion 

* Greatly reduces oxidation 

* UL Approved and guaranteed for one 
year 


The Dillon Mk III kit 
includes four precision 
tips, tip cleaners, 
stwo cutting attach- 


AQ mens guide 
wheels, heat 


shield G 


FOR ADDITIONAL INFORMATION CONTACT: 
SHANNON MARKETING 
P.O. Box 378 * Welches, Oregon 97067 
In Oregon, call (503) 622-4055 
Outside Oregon, call 1-800-228-2009 


[ORDER FORM 1 
| Please send me ___ (Qty) Dillon Mk III 

1 welders) at $285.00 each plus $4.95 for 

| postage ond handling. | enclose O Check 

| O Money Order O VISA O MasterCard 
| Exp. Date. 

l C.C. # 

! Signature 

1 
| Address 
1 City. 
| State 


Zip. 


| Also send me: 
In Dealership Informotion Pocket 
| O Dillon Mk IIl Brochure 


! 
! 
1 
1 
I 
1 
1 
I 
1 
i 
I 
i 
1 Name. | 
i 
1 
1 
1 
1 
i 
[i 
1 
I 
1 
I 


i Mail to: SHANNON MARKETING, INC. 
iL P.O. BOX 378 * WELCHES, OR 97067 


—— oe - 
* Buy Factory Direct and Save. 1 
e Trance tn Use e Free Brochure 
Easy Homeowner Installation 
* Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS-264 Barada, MI 49101 


TILLER USERS... 


Can your machine 
do all of this? 


X Handle with just ONE HAND. 
we EVENLY break, turn & till soil. 
Shred vegetation without tangling. 
* Leave NO WHEELMARKS or FOOTPRINTS. 
The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 
finest tiller available, See for 
yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
24-page booklet sip this and 
mail today to: 


TROY-BILT® Tillers 
102nd St. & 


TROY-BILT® Roto Tiller-Power Composters 
| 02nd St. & 9th Ave., Troy, N.Y. 12180 
Plesse send the whole wonderful story of TROY- 
SITO Roto Tilers, Including prices) and OFF. 
for a limited time. 
(Please Print Clearly) 


SEASON-SAVINGS now in 


Record telephone conversations in your 
office or home. Connects between any 
|[ cassette or tape recorder and your 
Telephone or telephone LINE. Starts 


| automatically when phone is answered. 
Records both sides of phone 


COQ's accspL Fo; catalog of transmitters, voice scramblers 
and other specialty items, enclose $2.00 to USI Corp. 


by Plans, Kits 
MA KE Hardwood 
"" Wheels, Parts 
AJ Catalog $1.00 


Ghetry Tree Toys, Belmont, OH 43718 (614) 4841746. 


simpre AAT Hirien 


Short Cut Math Skits in Only. 1] in-Wizard 


decimals, percentages or reverse. 


Bogk improves arithmetic thru 
‘calculus even if you never finished high school. Clearly presented and ilus- 
rated. Learn trom "'scralch ^. or easy review. Catch errors fast! Helps job. 
Civ serve ats, Send $395. Sc shipping. Money Rack Guarantee 
Valco Dept. 448, Box 2012, New Rochelle, NY 10802 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit, Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5. 
Timberline Geodesics, Inc. - P2 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mi 


icing... mast of which you can learn 
to repair. We show you HOW. Start 
spare time in your basement or ga 
Tage. Big opportunity for mechanics. 
HELL MP tor toler Ho PS2 
te bane 


E 
HYDRAULIC JACK REPAIR MANUAL CO., INC. 
P.O. Box 18 e Accord, N.Y. 12404 


Big opportunities. Big 
Bea MITH! profits. Earn quickly. pa——M—À 
cks Full or part time. Learn r 
LO at home. it's easy. Do 
EARN WHILE regi jobs, “All Tools [| I 
—Materials Supplied. 
YOU. UARN Ue State of NI = | | 
| Send for Appd. for Veterans. Send WOOD FINISHES 
FREE BOOK 


Name and address for 
Femithng Institute, Dept 1Y-124 °° l 
ó Little Falis, N.J. 07424 


ng 
Div, Technical Hame Study Schoots. 


Watco Danish Oils provide an elegant, I 
[| extremely durable penetrating finish IN [| 


Super Magnet Lifts 100 Pounds | | the wood, not ON it! Primes, seals, l 
fortu pocket size magnats it up to 100 pounde 5 - hardens, protects and beautifies in one 
[^ ? NILUS easy application. [| 


Natural and seven at- I 
tractive Danish Oil col- 
ors. No pre-staining 
needed. Write Watco- I 
Dennis Corp., 1756-22nd 
St., Santa Monica, Calif. 
90404, Dept. PS-24. l 


5 Lb. Lift Magnet 


With Stainless Steel Handie 


7 


Bandsawing — 
Table sawing — 

A Disc sanding 
~- & Shaping 


at a price that’s 
easy to swing! 


EMCOSTAR-2000 


A versatile machine for today's home craftsman. 
The space saving EMCOSTAR-2000 gives flawless preci- 
sion, and changeover from operations is as simple as re- 
Positioning the drive belt to the proper pulley. 

'EMCOSTAR-2000 additional capabilities include wood- 
turning, slot mortising, belt sanding and horizontal boring. 
all performed with the level of accuracy you'd expect from 
individual tools costing much more! 

At EMCO MAIER we ve been designing woodworking equip- 
ment for over 36 years. We're proud of the new addition to our — Ọ 
woodworking family. and we think you'll be also. 


for FREE catalog” 1-800-521-8289 
EMCO ume 

EINE woccxcUeGIEUMUETS MN 
CORPORATION P.O. Box RE. * Columbus, Ohio 43207 


HE FASTEST, EASIEST 


5100,000 


ou'll Ever Make in Your Life, Yours Now 


WITHOUT A PENNY OF INVESTMENT 
[|WrruT LEAVING YOUR HOME 


WITHIN 90 DAYS 


|"WORKING" ABOUT ONE HOUR A DAY 


' (OR EVENING) 


sre are all kinds of ways to make money. Good golly, 
lly — if anyone knows that, | do! For the past 20+ 
rs I've concentrated on finding, investigating, creat- 
and specifically singling out only the very finest legal 
1 ethical methods for carving out a mass of wealth in 
urry. But believe me, in all those years never have | 
jerienced anything remotely as exciting as this one! 


rently, | came across a fairly new way to make big 
but after a thorough study | discarded it because it 
uired too much investment of time, money and 
‘sonal effort. But my study did serve as inspiration to 
velop yet another fantastic and unusual wallet- 
jener — something that until now has never been 
e — yet fully complies with the tough set of stan- 
ds I'm noted for demanding of any potential wealth- 
ducing concept: 

Must be able to be started with minimum investment 


Must be possible to start at home and not interfere 
with family life. 


Must be able to be started and run initially by one 
man or woman 


jen require only a few hours of spare time per week 


ust have realistic annual profit potential of $40,000 
or more 


ill, this one goes way beyond my usual rigorous test. 
1 this: This extra-ordinary money-maker® allows you to: 
Start at once — within 30 seconds of studying my 
report 

Invest not a single cent 


Accomplish everything without leaving your home 
— heck, you can do it from your favorite easy chair 
whilst eating pizza or petting the dog (or vicey versey!) 


Have a potential net profit (not gross ... net!) of 


{$100,000.00 by the end of 90 days — tops. And 
that's cash, not theoretical or paper profits. 

turally, you're wondering what all this is — but I'm 
going to tell you here. No, it's going to cost you ten 


| For the past two decades Du Vall has captured the 
imagination of men and women the world over by 
providing solid, unique direction for their quest for 
financial freedom. His firm is headquartered in 
Michigan with international marketing offices in Hong 
Kong (known as DAX International, John W. Lane, 
President). In addition to producing some three dozen 
publications on money-making/ self-improvement 
themes, DuVall is also the creator of the pee pan 
Dax adventure/mystery/romance series 
author of the political intrigue novel, "The neon ream 
Hagsispo by Lyle Stuart, Inc., New York). Unlike most, 
he has never had to resort to outlandish money-back 
guarantees to attract only the finest DAX-DOERS world- 
wide and no such policy is expressed or implied. 


His writings have been used in numerous style and 
content workshops and accredited courses at such 
institutions as California State University, UCLA, 
Fordham, University of Illinois and Worcester 
Polytechnic Institute. 


smackers to find out. But | will tell you what it isn't so 
you'll not be off on some wild goose chase: 

* No sex or off-color stuff 

* No chain letter, pyramid or multi-level scam 

* No mail order, envelope stuffing or drop-shipping 
* No writing or self-publishing how-to stuff 

* No loan brokerage scheme 

* No stocks, commodities, real estate, etc. 

* No gambling, betting or wagering 

* No arts, crafts or special skills 

* No party-plan, door-to-door or phone selling 

* No catalogs, mailing lists, postage, etc. 

* No equipment to buy or rent 

* No bothering friends, relatives, etc. 

** Not anything you have ever seen advertised anywhere 


WHO CAN DO IT 


Anyone with even a smidgen of ambition. 


WHAT IS REQUIRED 


Other than my step-by-step detailed report ... nothing. | 
have thought long and hard about it; A person virtually 
without a shirt on their back or a pot to plant petunias in 
could do it. You will of course, have to put my plan into 
motion — but that’s both fun and easy and totally 
accomplished from the comfort of your own home. (By 
the way, no one will be coming to your home, either.) 


Finally, let me make this clear: Once you have my report, 
that is all you need to get going! | have nothing else to 
sell you for this deal. Your purchase of this extraordinary 
report is NOT a “foot in the door" to get you to buy some 
extra or expensive "course" or whatever ... this is all you 
need from me! 


WANT PROOF? 


We have over 10,000 ‘tasty testimonials’ from house- 
wives, doctors, lawyers, layed-off factory workers—all 
sorts of good people. These excerpts sum up their feelings: 


"Thanks a million times . . . you have proved 100% accurate in 
what you said in your advertisement. Doing this work is so easy! 
I sometimes work while in bed. Should you come up with another 
ingenious thing, please let me know. 

Mohidin Mohammed, Sweden 


"We are so impressed . . . have our 13 and 16 year olds involved 
- thanks for giving our family new hope." 
MacClear Family, Indiana 


. man in economically depressed area left $35,000 secure 
job to put this method to work... made $120,000. First man I've. 
ever met who really made money on idea purchased through 
mail." David Roman, Editor, ROMAN REPORTS, Ohio 


WHAT TO DO NOW 
You've got two choices: 


1. Put this ad aside, wait 90 days or so and perhaps 
lose your chance at $100,000. 


Nascitur ] 


Nifty Bonus! 


o Afew months back in our DAX MONEY-MAKER® © 
9 CONFIDENTIAL NEWSLETTER, we reported on ¢ 
o another business that can easily net $1,000 a e 
2 week for life. It's a bit more involved and does S 
o require getting out and about, but our readers o 
o were so delighted with it that I'm including itas © 
= an extra free bonus when you order our new o 
o special DAX report, "$100,000 in 90 Days" © 


2. Do the only sensible thing, Send me the ten bux 
and get started on wearing in that path to the 
bank. 


P.S. One more thing (say, this Du Vall is a windy so and 
so, isn't he!). There are lots of people right now in bad 
financial straits. | hope you're not one of them, but if you 
are, having read this ad you now have absolutely no 
excuse for being broke, because as the saying goes, 
"This is it" This could truly be the once-and-for-all 
solution to any money miseries you have. | guess you'll 
have to take my word for it until you receive these 
fabulous reports — but if it eases your mind any, over 
1,000,000 men and women worldwide have been, over 
the years repeat buyers of my books, courses, reports, 
cassette tape programs and newsletters. There must be 
areason... 

— Dean F. V. Du Vall 


Du Vall Press Financial Publications 
920 W. Grand River, Williamston, Michigan 48895 


"-————---—-—-—-—--------2--2---2--4 
For same day DAX 
processing BOX 14-ND49 
mail to: WILLIAMSTON, MI 48895 


Dean — this sounds like 
just what I'm looking for — 
a chance to make mega-bux 
without any investment or 
having to leave the house. 
The same day you receive 
my order rush me your new 
DAX Special Report, FOr Personal 
"$100,000 in 90 Days" ^ Success 
plus the Free Bonus Report, "$1,000 A Week 
for Life." Enclosed is ten dollars. 


Zip 
Optional: LI Add $2 for individual handling/first 
class postage ©1983 


ee 


"There's simply nothing else 
quite like it under thes sun.” 


Soaring laminated wood arches open up your 
home to the sun and the sky...to create an 
exciting new room. 

This warm and sunny place for plants and. 
people is in fact an efficient passive solar 
collector, featuring a totally integrated 
system of solar components, to heat 
itself, and to help heat your home. 

As a room addition, it offers a new 
and cost-efficient option to expand 
your home's horizons — adding archi- 
tectural interest while dramatically 
expanding your opportunities for 
gardening, entertaining, and just 
plain every gay living! 


Extra long t 6-inch drum sander. Smooths, bevels, Lim 
RE Hi-strength steel with molded rubber barrel, 
2™ Sander into your drill and hold specially designed 


emi load handle with other hand — presto, 
rb new power tool. Sands, just abo ‘about 
F- ing. Includes two industrial grade sanding 


sleeves (80, 120 grits). 


YOUR CHOICE $9.95 


Sausage™ Sander or Drill Guide 


NEW DRILLING 
INVENTION 


Assures accurate 90° drilling over- 
PY) head, horizontal, pipe. round stock 


i DRILL GUIDE 
: Drills true, accurate 90° holes, catches fling 


debris in overhead bony Keeps [1 am 
‘out of hair, eyes. rill from "wall 
amr | smooth surfaces. Works like drill Ed 


order. (No C.0.D., To cash) VISA, 
MASTERCARD at cepted peed uae ree exp. date, cardholders, 
signature. White's Mail Order Outlet, 307 Fern Dr., Atco, NJ 08004. 
Qty..— Sausage™ Sander Qty. — Dril Guide 
$9.95 each plus $1.00 shipping (NJ tax 5%) 


Dept iRoom Ferry Rd., Charlotte, VT 05445 


| 1 am enclosing $3 to receive your Complete Infor- address 

mation Portfolio: 16-page color brochure, Planning — 
| Guide, specifications, financial information, "State city 
and Federal Tax Incentives", price list...and more! 


‘The Bicycle Protectors 


BIKE 
TRAVELIER 


PROTECTION FOR TRAVEL 


Don't leave your bike behind. Bike 
Travelier can be checked with your 
luggage at any airline counter. 

Fly with the comfort of knowing 
your bike is safe and protected in the 
Cargo hold. Bike Traveliers light- 
weight, impact-resistant eod 
plastic case outperforms flimsy " 
paper boxes. Inside, a soft, convoluted SHIP'S CLOCK 
foam liner cushions your bike against Grandfather, Grandmother, wall, mantle, desk 
travel damage. clocks, and more. Available from plans or ready to 

Bike Travelier says “take me along.” assemble kits for all levels of skill. Solid 3/4" 
Two wheels allow easy movement hand-matched hardwoods, imported precision 
enroute. And a unique six-point tam- movements, and solid brass dials. Plus tools, 
per-proof lock system securely seals hardware, books, and accessories: 
your bike. 7 

By car, Bike Travelier can be trans- Mason & Sullivan 
Ported on the luggage rack or in the 
trunk. it shields your bike from wea- 
ther and flying rocks on the open 
road. At night the unit can be easily 
transported to your hotel room for 
safekeeping. Bike Travelier measures 
53” x32” andifits all bike sizes 
including BMX & ATB's. 

Price: $189.00 

F.O.B. Atlanta, Georgia 

(Plus appropriate tax for 

Send Check or Money Order to: Georgia residents.) 


rade S eral ROG NE. CALL TOLL FREE 1-800-554-4577 
Atlanta, Georgia 20342 Georgia Residents 404-256-1560 Collect 


Send for our new 
48-page catalogue today. 


Please send me your 
catalogue. ! enclose $1.00 
for postage and handling. 


LS ar 
City/State. Zip c 
“Fine Clockmakers Since 194 

Dept. 1335, W. Yarmouth, Cape Cod, MA 


“Before enrolling 1 
checked other courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- 
Belsaw was tops and ha 
tbe most versatile 
Key Machine 
“I always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw 
David Fairbrother—Dave's Locksmith Service 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession 
.YOU Can Do It, Too! 


"No more hard, nasty work for me. 

Now I have my own business and with 

hardly any effort | average around $50 

a day. Thanks for my new start in life." 
v Sam Walker Prichard, Alabama 


“I opened my own business, spare 
time, seven months after I enrolled anı sate T 

sro f " Milwaukee. Wisconsin 53209 
made a profit of $329 for the first wee! 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right at Hi 


BeaLOCKSMITH! 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so yo Extra 
great for qualified Locksmiths, Now lucrative regular st Included Wi 
lock and key business has multiplied a thousandfold as Co: Locksmith Traini 


millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 
Make Up to $12.50 an Hour—even while learning! 
Train FAST at Home 

You're "in business" ready to earn $5 to $12.50 an hour 
a few days after you begin Foley-Belsaw's shortcut 
training. Take advantage of today's unprecedented op- 
portunities in locksmithing for year-round EXTRA 
INCOME in spare time — or fulltime in a high-profit 
business of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key Machine 
given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus ex- 
pert supervision, plus business-building guidance will 
enable you to KEEP THE MONEY COMING IN! Ideal 
for retirement — good jobs, too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you — how Foley-Belsaw's that we supply. You'll fi 
master-locksmith-aj approved training can give you the skill you fascinating and highly profitable 
can depend on to EARN MORE — ENJOY LIFÉ MORE. work. 

PRO KEY ALL SPECIAL TOOLS AND 


EQUIPMENT INCLUDED! 
MACHINE 


b 
youns 
KEEP 


This Pro Key Machine can 
alone add up to $200 a 
month to your income 

and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 


Just fill in and mail coupon below (or send post- RUSH 
card) to receive full information and details by 
return mail. DO IT TODAY! COUPO! 


There is NO OBLIGATION and NO SALESMAN Will Call—ever! 
uw COUPON TODAY eens inan BUILDING T i 


FOR THIS FACT-FILLED 
C] YES, please send me the FREE booklet that 


gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call 


all phases of 
| Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe. Vault and 
Bank Safe-Deposit Box locks. 
You \earn-by-doing on the locks 
ind it 


FOLEY! BELSAW INSTITUTE 


10400 Field Bidg., Kansas City, Mo. 64111 


Tells how you quickly 

train to be your avn boss 
I in a profitable Sparetime Address EX 
|| à 


State. Tip 


or Fulltime business of 
your own PLUS complete 
details on our 10-Day 
NO RISK Trial Offer! 


Send for your 
copy today! 


Train at Home in Spare Time 


21 ways to help 
you qualify for 
the job you want 


Get free facts about diplomas 
and 2-year degrees 


= it's easy to train for a money- 

making career.. seven jet a 2-year 

degree if you want.. elp you get 
a better job. Find out Ee you need to 
know about any one of these 27 pice 
gume with no obligation to buy an: 

ing, now or ever. No salesman will call. 
Just check the one program that inter- 
ests you most. You will receive free 
facts, color brochure and information on 
employment opportunities in the field 
you choose. 
An Ideal Way to Learn 

You waste no time traveling to and from 
class...never have to miss a paycheck. 
Skilled instructors are always ready to help 
you. Yet you get the same high-quality train- 
Ing that IGS has been known for since 
1891...the same kind of training offered by 
giant companies to their employees... cor- 
porations like Union Carbide, International 
Paper, Bethlehem Steel, U.S. Steel, etc. 

No one can promise you success, but if you 
want more security, more day-to-day satis- 
faction and a brighter future, send for the 
free facts and color brochure of your choice. 
There is no obligation and no salesman wili 
call 

Could à Career Diploma help you earn $25,000 
to $100,000 more in your lifetime? 


Compare your present salary with the 
amount you could be making in any of the 


careers listed below. And it's not the money 
alone, but the fun of working in a job you 
really like. 
Could a 2-Year Degree be worth Thousands of 
Dollars to You? 
A two-year degree that gives you an Associ- 
ate in Specialized Business or Specialized 
Technology could make a giant difference in 
your lifetime earnings compared to the aver- 
age high school graduate, Veterans and Gl 
Degree Courses and most others are eligible 


for V.A. Benefits. 
MAIL COUPON TODAY 

International Correspondence Schools 1 

1 Education Service Center, Dept. PCS14 1 
1 | Scranton, Pennsylvania 1851 1 
H Please check only ONE box! 1 
| 2YEAR BUSINESS 2YEARTECHNICAL = | 
| DEGREE PROGRAMS  § DEGREEPROGRAMS — | 

O Civil Engineering 
1 Technol 1 
I Cà Mechanical Engineering | 
| D Accounting Electrical Engineering | 
B 

1 lectronies Technology | 
I , CAREER DIPLOMAT PROGRAMS 1 
H BEA Smali Business Mgmt ! 
C Electronics H 

Ic 1 
p 

o /Forest 
1 Conservation” 1 
1 DAt 1 
| C Police Sciences: i 
! Dese Means | 
These courses Hered by North Amer Corresponde 

E rice raped icd PIS ! 
i Name Age T 
| Address I 
1 1 
tL 1 


TURN YOUR 
TIMBER 
INTO 


FOLEY-BELSAW ONE-MAN 


PORTABLE 


— 


SAWMILL 


Goes right to the trees! 


The only ONE-MAN PORTABLE 
SAWMILL of its kind in the world... 
. and still worthy of its 50-Year reputation for turning 
out accurately cut lumber at a LOW-COST! And The Foley-Belsaw Can EARN You Extra Cash! 
Yes, if you're needing good, high-quality Just one man (no crew needed) can easily saw 


lumber don't let today's inflated lumber prices enough on weekends to SAVE hundreds of | 
stop your important building projects. Take the dollars over high lumberyard prices. But you 
Foley-Belsaw right to the trees and turn out can also Custom-Saw for others or sell the 
foot-after-foot of smooth, true-cut lumber . lumber produced from your timber and EARN 
even beginners get excellent results. For power excellent Cash Income — with a Foley-Belsaw 
use your tractor PTO or other gas, diese! or the choice is YOURS. And when YOU are the 
electric unit as small as 25-HP. Our factory- Boss YOU pick the hours to work and ALL the — | 
direct selling keeps the price low, and conve- Profits go in YOUR pockets HOw To 


There is NO obli nd 
nient time payments may be arranged NO salesman wil call 


Send TODAY for 
FREE BOOKLET! 


Just mail coupon for “How Tb 
‘Saw Lumber" Booklet and com. 
plete facts on the One-Man 


Please send all facts and details PLUS FREE 
How To Saw Lumber’ Booklet. I understand there is No m 
and that No Salesman will call on me. 


NAME 


Heavy Duty 
Log Splitters 


Horizontal and vertical 
12 thru 35 ton models 

at discount prices. 
$719 Also all the parts to 
$1399 build your own. 


5 HP Tecumseh horiz $132 g SUE 
o 


5 HP Briggs horiz $144 
i er í 4 
ak 


5 HP Briggs vert $149 
Send S1 for 108 page Discount Catalog. | 


15% Ton 
$869 


12% Ton 
Heavy Duty24% Ton 


8 HP Briggs horiz $204 
Control Valve $43.75 

11 GPM 2-stage pump $109 
4 x24 Welded Tee cylinder 
2" shaft. can UPS $112 


Name 
| 


Address 


ew | 


Northem Hydraulics (612)894-8310 | 
[Dept 1P24 PO Box 1219, Bumsville, MN55337 


State Zip 


NEED THREE PHASE POWER 


$8 
© Used worldwide since 196 


Money back guarantee. 
È Free iterature on request. Telephone 305-062-3038 


z 
z 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
‘AL 1, 1024 W. Lake Brantley, Altamonte Springs, FL 32714 


Sawmill. Send to: 
One-Man Sawmill 
|| Foley-Belsaw Co. 


rey is TV noo Y 
E "WE HAVE IT ALL”-OVER 100 CHANNELS « E EM 
I Satellite TV, Inc. ANTENNAS « RECEIVERS . SOURCES. 

P.O. Box 3108, Dept. $2, De 

33447. Send your REFERENCE 
plus $2.95 shipping & in 

i 24-hour C.O.D. Or 


technology. The prestigious Mass. inst of! 
BiTechnology, U.S. Army, Navy and libraries, 


Tx or DOOK M 
MAKE THIS SHADE 
FOR LESS 

SSS THAN $75.00 


Send $1.00 for our big catalog of 
stained glass supplies. 


SAVE up to 90% 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, míg., marine, aircraft. 
auto, hardware. A must for hobby- 
ist, mechanic. handyman, outdoors- 
man. Our 39th Annual Catalog 
Send $1 today (deductible trom 
first order of $10 or more). 


AIRBORNE SALES CO. 


8501 Steller Dr., Dept. PS284 
P.O. Box 2727, Culver City, CA 90230 


BUILD THIS 20 ft DOME 
FOR LESS THAN $400. 
Use for goroge or storage 
plans available 
for 14 up to 50 ft Domes 
For How to.. book'send $5 to: 
SZ KEY DOME, DEPT. PS24 
PO, Box 430253 
„ South Miomi,FL 33143 


Address 
City 
State 


with a BULLDOZER 
of YOUR OWN! 


Drive it, 


Build a road or landscape = 

your home...Dig a swimming pool or pond...Clear brush and haul 

firewood...Excavate for a patio, basement or solar addition...Do it all yourself and SAVE 

with a Magnatrac Bulldozer Kit! Do jobs for others for Extra Cash! Buy Magnatrac Kit 

factory-direct & assemble it in a weekend! Send now for: Catalog showing Kit construction 
I 7 


BOX 1061, ALEXANDRI 


The American 


Clock Builder 


100 PAGE 
CATALOG 
$2.00 ppd. 


(Refunded with 
yourfirst order) 


LOWEST 
PRICES 
IN THE 

U.S.A. 


LARGEST SELECTION! 
© Do-It-Yourself Clock Kits 
* Imported Brass Movements 
* Quartz Movements 
* Music Box Movements 
Finishing Supplies and Tools 


Solid Walnut 
Bracket Clock 


ONLY $225 


* Solid Oak Wood Parts 
— All Pre-Cut 

© Brass Finish Dial 

© Dial Glass 
Serpentine Hands 


Craft Proc luc ts C 


CLOCK BUILDERS SUPPLIES 
n 


BANDSAW MILL’ 


The WOOD-MIZER 3s a one man | 
o saw mh op | 
20 afi Te ong cong caper 
tase, sen oper mia 
Ee 


SOLID BRASS FANCY FAUCETS 


Beautify your Patio and 
with Fancy solid brass animal faucets 
(QUAIL, DUCK, TURTLE, SWAN, FROG, 
WHALE, HUMMINGBIRD), $14.95 ea + 
$1.00 postage handling. Calit. residents 
add 6% tax. SEND FOR FREE CATALOG. 


PATIO GOODIES, Dept. B, 1805 Poinsettia, 
Santa Ana, CA 92706 


1984 GOVERNMENT 
SURPLUS DIRECTORY 


BUY FOR AS LITTLE AS | 
1€ ON THE DOLLAR | 


A 


'oneyback Guarantee [| 


TYPEWRITERS, TRUCKS You can sil buy 5,000,000 nems | 
trom the U.S. Government. This manual shows you how to find 
These bargains in your area at TREMENDOUS SAVINGS Some [| 
actual pices CARS $30. PICKUPS $40. SHIRTS 22e. 50| 
J POWER BINOCULARS $9, ang MORE 
THIS NEW 1984 up-to-date directory includes a Biers | 

j| ust Application and listing of Defense Sales Offices [^1] 
BIGGEST Most COMPRENENSWE DIRECTORY Ony $300 | 
J zt me a ana send io. SURPLUS, DEPT. A652: 

620 WISCONSIN AVE. N.W. WASHINGTON, D.C. 20016 


TECHNICAL 


Incredible "how to" books 


Discover hundreds of manuals, industrial handbooks, 
paperbacks, reprints, and privately published papers on 
unusual technical subjects ranging from melting metal 
to building windmills, and from tanning hides to video 
technology. 

You'll see instantly why this is the most remarkable 
mailorder bookstore ever! You don't know what you've 
been missing! We probably have just the information 
you've been searching for for years! 


wide Variety! 


Discover books on motor 
rewinding, hydraulics, — steam 
engine design, wind and water 
power, electric autos! Tan a hide! 
Make ‘soap! Books on magnets, 


technology! Trar 
Build radios! More 


Highest quality | 


Every book is guaranteed to be |. 


high quality. This is NOT a book |A PS 
club. “You're free to pick and | | 
choose only the very best books 

from the best publishers with no 

obligation. Since | cannot possibly | 

offer every book published, || $ 

guarantee that only the best books | 4 

a in my catalog. You can 

order with confidence. € 


Build a lathe! 


Build a precision lathe for less 
$50 without power tools or 
other precision instruments! It's 


‘and indexing head, a sheet metal 
brake! Learn how to make a 
surface plate and rebuild machine 
tools! Build a small engine without 
castings! Collect and restore old 
steam engines! Build a welder! 
Make your own drill bits, taps, 
dies, reamers, end mil 

much morel Discover - 
credible 2000 page mechanical 
engineers handbook! See stim- 
ulating books on design! See 
Low cost booklets on scraping. 
filing, indexing, construction of 
lathe indicators, and much more! 


earn how you can turn an old pall 
and blower into a powertul tumace BUIIG a 


See a ate we complete 
buit one for about $10! Uses FOUNGPFYI 
sand casting, lost wax casting, POUF 
casting smali metal and rubber CUSTOM 
Cupola secrets (for melting cast CASTINGS! 


make and melt glass, build 
batteries — dividing machines, 


magnets! Discover the secrets of 
Whitworth’s 1853. micrometer Melt 

that could measure to a millionth of 

an inch! Discover books on electric 

furnaces, making charcoal and Metal! 
coke, boilers, and much more! 


Much more! 


See technical school textbooks on 

‘operation, diesel repair, and refrigeration. Learn how the 

ancients refined all types of metal from iron to gold! Get 

thousands of watts from a common auto alterantor! Run 

‘on single phase! Learn the secrets of 

! Start your own 

factory! Repair small gas engines! Learn locksmithing! 
Be a small time operator! Morel 


write for a catalog! 


Write for your copy of the latest 
jam-packed edition of Lindsay's 
Technical Books catalog. Send 
$1.00 US & CAN ($: m. 
foreign) to cover first class postage 
and handling. You'll see in a minute 
why everyone is talking about this 
incredible mailorder bookstore! 
Many of these special interest 
books suddenly go out of print! 
You've already missed out on 
some incredible books! Write for a 
catalog and order the books you 
need while they're still available. 
Write for a catalog TODAY! 


Lindsay Publications Box 12- FB 
BRADLEY IL 60915-0012 


CISend a catalog! I've enclosed $1.00 US & CAN 
184.00 foreign airmail) 


FREE WATER 
and plenty of it! 


TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 


Drill your 
own well 
and save 
hundreds 
of $$$. 


THIS MAN IS DRILLING A WELL 
in his own backyard for less than 1/3 the 
cost of hiring a commercial well driller. 
Thousands of home owners are now 
drilling their own wells from 50 to 200 feet 
deep! YOU can join them in saying good- 
bye forever to expensive, chemical- 
tasting city water! Forget about droughts! 
Ignore summertime water shortages! 
Write or call today for our FREE in- 
formation package including the booklet 
“HOW TO DRILL YOUR OWN WELL”. 
There's no obligation—ACT NOW! 


DEEPROCK MANUFACTURING CO. 
Opelika, Alabama 36802 


CALL TOLL-FREE 
1-800-821-7700 


(Ask for Extension 298) 


Call anytime including Sundays 
or clip coupon and mail TODAY! I 


298 Anderson Road 
Opelika, Alabama 36802 


Please mail your free information kit. 


Print Name 


Address 


City State Zip 


(lm ina hurry! | have enclosed $1.00. Rush the 
FREE information package by FIRST CLASS 


MAII 
E ©1984 DeepRock Mig. Co. 


Mail coupon below today for your free 
copy of our new 80 page catalog 
featuring everything for the clock 
builder, plus a new line of Clock Kits 
and Fine Tools for the woodworker and 
handyman. You'll like the savings! 


CALL OR WRITE TODAY. 


NAME 


ADDRESS 


DEPT. PS24, P.O. BOX 542 
LAKE GENEVA, WI 53147 


\ 4) 248-1150 


city 


YES! Please send FREE catalog to: 


For taster delivery include $1 for 1st class mailing. 


80 PAGE CATALOG 


HERE’S JUST ONE OF OUR 
TERRIFIC VALUES: 


American Made 
10007 MINI QUARTZ 
MOVEMENT 

in quantities 


As low as $4.25 each of 50-99 


FREE hour and minute hands 
with each movement. 


STATE... ZIP 


[ PRINT FOR PROFIT < 


Bards; stationery: envelopes: 
advertising: labels. tickets. OSL 
cards: announcements: greeting 


Own a Printing Business. 
We supply everything direct 
from factory. Easy instructions. 
Also raised printing like engraving 
Have home shop. Add to income. 


MAIL THIS COUPON TODAY! 
Kelsey Presses. Dept. 84CB, Meriden, CT 06450 
Enclose $1.00 for our catalog, 


Name 
Address 
City — 


Quali 

.. for$110 and Up! 
‘Sea Eagles last for years 
and can be used for 
fishing, sailing and 
camping. Sea Eagle, 


Dept. PS42B, t FREE 
St. James, NY 11780 COLOR 
> CATALOG! 


gold, silver, 


metal detectors. Pays tor itself. 
For your nearest dealer 
and free catalog 


CALL TOLL FREE 
1-800. 1t 
G 


$64.50 _ BUILD-IT-YOURSELF 
(PLUS FRT) Complete Kit of all HACKSAW 

parts less pulley. Cuts 120 
Strokes/min. Use any Y hp motor. 
Ya” drill press required for 
finishing. Catalog of this and 51 
other Kits - $1.00. Write: 


Casting Specialties, 
Dey 


IS YOUR ENGLISH 
HOLDING YOU BACK? 


| have helped thousands of men and 
women to overcome the handicap of poor 
English and to become effective speakers, 
writers, and conversationalists. With the 
new C.I. Method you can stop making mis- 
takes, build up your vocabulary, speed up. 
your reading, develop writing skill, learn the “secrets” of con- 
versation. Takes only 15 minutes a day in your own home. 
Costs little! Send coupon or write today for free booklet. 
Don Bolander, Career Institute, Dept. 111-024 

1500 Cardinal Drive, Little Falls, N.J. 07424. 

Please mail me your FREE booklet on good English 


Name 
Address 
City 


(LU E Fe Es E electronics 


ORGAN & PIANO KITS 
ALPHA DX 300 


State Zip 


Interface 


For Free Sound Info 
Call 1- 800-233-3865 
or write WERSI USA 
Dept. M38 P.O. Box 5318 


Lancaster, PA 17601 


| Bo Popular Science indexes 
380 Madison Avenue, New York, N.Y. 10017 


| eae a_i Please send: 


I 

! 

I 

*' Qe O79 O78 O77 078 O75 Om O73 grel 

[ist 7s seon) DA 1 indere (872 ana] or $100" LiFe indexes $8 | 
| name. ! 
| Aadress l 
| on. l 
pa I 


(Poco EAN Ponape Ong, Mw ica voce DONT 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Yes, it’s really possible by making 
and selling bright, colorful Badge-A- 
Minit buttons. Buttons are proven 
 money-makers at tats, lea markets, 
conventions. or anywhere people 
congregate. Buttons are fast 
and easy to make with Badge- 
A-Minit, and inexpensive. But- 
ton parts cost only pennies 
each, finished buttons sell for 
much more. 
Send for a FREE 48 page 
catalog PLUS a FREE 24 page 
idea book, or send for a Starter 
Xa wah everthing you nee to get started 
only $24.95 plus $1.75 shipping, (IL. residents add $1.25 tax) 


Badge-A-Minit, Dept. PS284. Box 800, LaSalle, IL 61301 


! Real Phones | 
for Kids ~ 


SATISFACTION 
GUARANTEED. 
If you are not fully 
Satisfied, return 
the product 

within 30 days 

| Le prompt 


Seen on 
Ty; 


Hea 


New Frog Phone. 


Special Offer 318.86. 


Frog Phones are uniquely designed, pre- 
cision push-button phones that plug into 
phone jacks. They liven any decor and fea- 
ture an electronic tone ringer. Frog's eyes 
light up when making or receiving a call. 
Comes in green with beige base. Size: 5” H 

x 34" W x 2%" D. (Also available in Panda 
& Firefly designs.) For delivery in 10 days. 
send money order. Tel: 201/641-1185. 


Inc., 11 Moonachie Road, Dept. 152, 
Moonachie, N.J. 07074. 
O____Frog Phone 0 PandaD. — | 
$819.95 eas plus 8295 for p. Bh. 
k or Money Order enclosed. 
dd sales tax. 


Firefly 


TE 
Name 
treet Address. 


B. Se a EE BE M Ss (TS 


TAKE JUST ONE ... AND WE'LL 


FREE CATALOG 


Quality Products For 

Your Home and Workshop 
Write for your FREE copy of our cur- 
rent Winstead catalog. Includes 
hundreds of items for your home, 
auto, garden , storage, security, 
energy. gifts, and 
more. Satisfaction 
is 100% guaranteed. 


MAKE YOU AN EXCLUSIVE DEALER* 


oe 


LAAS PEA EDA -Ny 
CALL TOLL FREE 1-800-255-2511 Winstead " 
CALITO FS Taa E 
aoaia Indusition; ino Dept. WPS24 
60 Depot St., Buffalo, N.Y. 14206 41 Atlantic Ave. 
t Manutacturer of Six- Box 4024 
i 


Woburn, MA 01888 


*If the territory is still open (you must be 21 years of age) 


WITHOUT OIL ANALYSIS, CAR LEASING COMPANIES, TRUCK FLEETS 
AND AIRLINES WON'T MOVE. NEITHER SHOULD YOUR VEHICLE. 


RENT maaa IMPORTANT REPORT eue MPO 


eee IMPORTANT 
ENGINE REPORT 

CRITICAL WEAR conomons 

Piston ING B UMER WER 

mano 


‘CHANGE OU FILTERS : 
INSPECT TURBOCHARGER OR BLOWER FOR WEAR 


CHECK AIR TO FUEL RATIO 
NECN An INDUCTION FILTRATION SYSTEM FOR LEAKS 


CHECK CRANKCASE BREATHER FOR RESTACTIONS 
COMPRESSION 


“IF YOU WANT YOUR CAR IN TOP CONDITION, IF YOU PLAN TO GET MAXIMUM USE QUT OF YOUR CAR 
BEFORE YOU TRADE IT IN. OIL ANALYSIS CAN BE A USEFUL TOOL."... Popular Science Magazine. 


You take care of your car, change oil regularly, and have routine maintenance performed. You treat 
mu. vehicle like the fine machine it is. Whether you do the repairs or pay for the work done, you need the 
least expensive and most efficient methods used by large corporations and governmental agencies — 
having engine oil and transmission oil undergo Spectroscopic analysis. Then you will know what 
should be done and can tell your mechanic what is needed. No more unnecessary, costly work! 
What is oil analysis? Just as a blood test tells the physician what is going on in the human body, spectro- 
scopic analysis provides information for a computerized report on an engine or transmission. Oil is 
analyzed for metal content providing information on unit wear, coolant dilution, dirt, as well as fuel 
dilution and total solids. This information is translated into recommended maintenance. 

Precision Diagnostics, Inc., specializing in top quality, accurate, scientific oil analysis makes TWO tests 
available to you — engine oil analysis and transmission oil analysis: Computer printouts provide in- 
formation on needed work and explain the meaning of the spectroscopic findings. These are the same 
tests that have been provided to industry and government for twenty three years and are available 


to consumers for the first time. 
WHO USES OIL ANALYSIS? 


Airlines 


IMPORTANT REPORT eee. 


REPORT 


Ox COOLER Leaning 
Du on 


INSPECT CLUTCHES 

CHECK On cooceR 

FLUSH Tet SYSTEM 

PESAMPLE AFTER INSPECTION CORRECTIVE ACTION 
Enana Ch LABS INSPECTION REVEALED FAUL TY On 


Truck Fleets 
City of Chicago City of Los Angeles 
Amtrak Insurance Companies 


WHEN TO USE OIL ANALYSIS 9 9t Rapid Transit District 


Every 15,000 miles or sooner if your engine or transmission loses efficiency or sounds bad. 
lefore you sell a car, to command a top price. 
lefore you buy a used car. 
* Before your new car warranty expires. 
Order spectroscopic oil analysis kits now for your car, truck, boat and airplane — for their engines and 
transmissions. This small expenditure provides information that could save hundreds of maintenance dollars! 


———— —Ó —Ó — —Ó —ÁÀ —ÁÀ —À —À ee — 


Mail to: Precision PANNE Inc., 777 Silver Spur Rd., Suite 132 l 
Rolling Hills Estates, CA 90274, Attn: Department 101 


Car Leasing Companies 
Agriculture & Farming 
U.S. Army Corp. 

of Engineers 


Ship to: 

Your name (print) 
Street address & apt. no. 
City, state, zip code 
Enclosed is check or money order only for $ 
Charge my Master Charge Visa Card 


(Charge card No.) 
Expiration Date. 


Check No. of 
Kits Ordered 


Sub-total s. 
Add $2% per kit for 
shipping & handling $ 


| 

| 

| 

| 

(Signature charge orders) | 
| 

Total EH | 
l 


How many of the tests ordered are for aircraft? 


eee — — — — — — 


Your home 


workshop 
can PAY-OFF 


START 
BEE MONEY 


Earn Extra Income BUSINESS! 


Right At 


Power Tool . FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately . . . or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture a shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


ry END FOR 
30-Day FREE Trial! cerra Facts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON sisi e 


KANSAS CITY. MO. 64111 
[| = > ap ar —— O 


patt 
Foley-Belsaw Co. pret | | 
Ge 90420 Field Bldg. goo" | 
Kansas City, Mo. 64111 


O YES. please send me the FREE Booklet that 
gives me complete facts about your Planer- 


Power Feed | 


Molder-Saw and full details on how I can qualify 
for a 30-Day Free Trial right in my own shop. 1 
understand there is No Obligation and that No 


Salesman will call. J 


Here's the latest how-to for fine wood- 
working: Cabinetmaking, Furniture- 
building, Built-ins, Veneering, Lami- 
nating, Panelling, Joinery, Finishing, 
Woodworking projects, much more! 
992 pages! + Thousands of 
ILLUSTRATIONS! 

Special COLOR SECTION showing fine 
hardwood grain patterns actual size! 
Plans for power tool jigs! Handy 
project plans! 


Use this setup for ripping long, thin 


Re d 
-Ufi 


4 


Making a compound miter cut 


yaoMTUW ANY 


QWVADLA Lana) 


One of the finest 
training manuals of all time! 
Now completely revised 

and better than ever! 


Use a notched stop block to control. 
the width of cut for a lap joint 


* Nearly 
1,000 pages. 
* Big 7%" x 9'5" format. 
* Thousands of 
explanatory pictures 


Science Boo th this special off e To get your 992-page copy of 
handy Popular Science 20-IN-ON yeasure B . CABINETMAKING & MILLWORK 
—— MAIL ATTACHED CARD TODAY 


[t i= a Jai 


durable vin 


This giant woodworking classic shows you how! 


You simply agree to buy just two more regular selections or alternate Yours now 


books at regular Club prices within a year. You can choose from hun- 


dreds of brand new, hard-to-find handyman books offered to the 


E 
membership each year. for just 


© 


SS 
Make a drawer for a kitchen cabinet * Veneer a table top * Glue 
together a bookcase * Read blueprints * Sharpen a hand saw 
Turn a chair leg on a lathe * Make a scale drawing * Bleach 
wood « Install drawers, doors in built-ins * Make a skeleton 
frame for a cabinet « Make rabbet joints, dado joints * Select the 
best wood for every job * Bore holes at an angle with a drill 
press » Apply plastic laminate to a countertop * Order lumber 
Much, much more! 


as your welcome to Popular Science Book Club 


NEWLY REVISED SECOND EDITION 


"fce: $39.95 


| J by John L. Feirer 
NEWLY REVISED SECOND EDITION 


If you're like most do-it-yourselfers, you probably do most of the rou- 
tine woodworking jobs around the house yourself and pay to get the 
fancier work done. Yet the real satisfaction of woodworking comes 
from doing those fancy jobs yourself: making a wall of handsomely 
grained built-ins... wood-panelling an entire room...constructing a 
table with a perfectly matched veneer top. Yes, you can do all of these 
fancy jobs yourself even without experience when you've got a copy 
of CABINETMAKING AND MILEW ORE: as your guide. 


HOW roan SCIENCE 
BOOK CLUB WORKS 


cane mer i p ere Cony, of of 


ee cone (ies 
$3.95 plus Ny ad end aed no 
money now. Well bill you after you receive 


(m apes 
about every four weeks (14 times a 
um. ayo receive a colorful Club members’ 
letin package describing the coming main 
Selection and alternate. also available. In 
addition, up to 4 times a year, you may receive 
selected mailings on seasonal products of 
Special interest to the membership- many at 
giant baroako M you want the main sel 
j. It will be sent to you automat- 
ically. A yon dA want te main selecticn, or 
want alternate books, or no books, simply in- 
dicate your wishes on the handy form that 
comes with the bulletin and return it to us by 
the date indicated. (No envelope is needed.) 

You will always have at least ten days in 
which to do this, but in the unlikely event that 
you dont, and you receive an unwanted selec- 
tion, you may retur it at our expense. 

Your only obligation is to buy just two more 
regular selections or alternates at regular Club 
prices in the next year. After that, membership 
May be canceled st ory dne, by either you or 


Club books are comparable to the higher- 


This excellent, 992-page volume is a complete education in 
fine woodworking. It teaches you exactly how to do every step of 
every woodworking job you'll ever want to do. Thousands of ex- 
planatory pictures, charts, assembly drawings, finishing illustra- 
tions, construction details and more make this book very easy to 
use...even for a novice! (Think of the money you can save by 
building, repairing, finishing and refinishing all kinds of home 
woodworking projects yourself!) 


CABINETMAKING AND MILLWORK is such a giant how-to book 
that it takes more than 1700 separate index listings just to tell you 
where to look for each step-by-step answer. You get more than 200 
pages on how to use hand tools, power saws, shapers, routers, drills, 
boring machines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. More than 
300 pages of specific construction plans for built-ins, kitchen 
cabinets, room dividers, tables, bookcases, furniture of every 
description. 


You get more than 100 pages of. ne by ae how-to for all kinds of 
fine hardwoods and practical softwoods, plywood, composition, 
hardware, plastic laminates, etc. There's much, much more on how 
to read blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains, plus up-to-date information 
on metrics. Every detail you need to know is given the complete, 
clear-cut treatment in this excellent do-it-yourself book. You'll use it 
for years as one of your favorite “handyman tools" 


If card is missing write to: 


priced 
up to 
gains quM throughout the year to the mem- 
NT a agreat way to build a valuable library of 
hard-to-find in books on 


HS roy every conyouse Subject. Its 
always your choice and yal are never pressured 
to buy a book you don't want. Club member- 
ship is easy, convenient, and there are many 
bargains to choose from. To start the bargains 
‘coming your way, simply mail the enclosed 
postpaid card today. You'll be glad you did! 
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P.O. Box 2006, Latham, N.Y. 12111 


SAVE MONEY! 


- BUY 
NOW! Get in on the SURPLUS 
PROFITS in C) mm e id 
HMAN'S SAWMILL DEPT. P. ama RETA. bo $4.00 vostaci 
5381+ PHOENIX, AZ 85010 124-Page | "vess. $19:95 LM 
Catalog | mon 10.1009 
VEGAS QUALITY POKER CHIPS pry 


Personally Monogrammed 
Send $4.00 for samples & brochure 
(Deductable from order) Send $1 
The Poker Store 

9061 Bolsa Avenue 


SURPLUS CENTER 77 


REPAIR! 


Westminster CA 82683 Telephone Orders 402-474-4366 "^88 
Work part time, full time— U14):096:378$ Dept. PS-024 Lincoln, NE 68501 


right at home— we help 
you every step of the way. 


No doubt about It... as a small engine pro, you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
just for labor. A simple tune-up earns as much as $17.50 for 
less than an hours work, and engines and accessories 
will add even more to the pr 
Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn. 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless 


SATELLITE TV VIEWERS 
Get the most complete weekly listin 
Send $1 for sample copy. 


No previous expei 
Bea at home in spare time for an exciting 
MICRO- career. Even beginners can learn how to 
repair small computers. Everything 


[Hi A1] [4:0 explained in easy-to-understand lan- 
REPAIR at 
TECHNICIAN 

ligation. No salesman will call. 


obl 
Write ICS SCHOOL OF COMPUTER REPAIR, 
Dept. PCO14 Scranton, PA 18515. 


EXCLUSIVE FORMULATION USED BY AIRLINES—NOW AVAILABLE TO CAR OWNERS 


Glass Shield" KEEPS ALL CAR WINDOWS 
PERFECTLY CLEAR AT ALL TIMES... 
ABSOLUTELY NOTHING CAN STICK TO THEM 

© NOT SNOW e NOT SLEET 


* NOT ICE e NOT GRIME 
* NOT DIRT e NOT RAIN 


* NOT BUGS e NOT TAR 
* NOT SALT SPRAY 
Professional Tools and Equipment, PLUS 4 H.P. Engine One Application lasts for up to Six Months! - 
ALL YOURS TO KEEP. . . All at No Extra Cost. - = 
NO EXPERIENCE NECESSARY! GLASS SHIELD utilizes the formulation H s 
You don't need to be a ‘born mechanic’ or have any prior —Gl Sh ld 
experience. You can master this profitable trade right at home ee he ih gebe ‘Clear windshield dus le 
in your sparetime. Lessons are fully illustrated...so clear dices of haw look ifie weather * STOPS ICE, SNOW AND SLEET FROM 
Can't go wrong, and with our famous ‘learn-by-doing” method regat e OU Te wen FORMING ON WINDSHIELD, ETC. 
jou get practical ‘hands-on’ experience. We also show WORKS LIKE MAGIC ‘© ROAD TARS, GRIME, SALT SPRAY, DIRT 
business, what to charge, where to get SES | You'll be amazed as you watch the ele- AND BUGS ROLL RIGHT OFF. 
Wholesale...all the inside tricks of the trade you need to || ments hit your windshield and actually roll e PULL WODIHBLD, SDE ARD MEAN 
assure success right from the start. and bounce off every area of glass. It's not WINDOW VISIBILITY PERFECTLY CLEAR 
Send for FREE Facts — Do It TODAY! magic...it's GLASS SHIELD! AT ALL TIMES (not just wiper area). 
NO Obligation—NO Salesman Calls! || IMPROVED FOR CAR & © GREATER PROTECTION AGAINST ACCI- 
You risk nothing by accepting this offer to see how BOAT OWNERS DENTS FOR YOU AND YOUR FAMILY. 
easily you can learn the skills you need to increase The plane formulation was enhanced by © ONE APPLICATION LASTS FOR UP TO 
your income in a high-profit business of your own. pui d ngren met p only prevent 6 MONTHS. 
Just fill in and mail coupon below (or send postcard à d 6 OZ BOTTLE ENOUGH TO PROTECT 
with name and address) to receive full information || 280 grime, dit. bugs, tars and salt spray 6 CARS (or one car for 3 years). 
— from adhering to your windshield and all © EXCELLENT FOR HOME WINDOWS. 
glass areas, including side mirrors. You can ELBENATES CONSTANT WASHING " 
RUSH COUPON TODAY now drive in the worst of weathers with the SORA TOR 
Fol Institute. assurance that you'll enjoy even clearer vis- s bres A pese d WINDOWS 
Building 


ibility at all times without even using your V - 


wipers. AND, because GLASS SHIELD 
protects the entire glass area of your car, 30 DAY MONEY BACK GUARANTEE 
| you enjoy far greater visibility than merely 


Kansas Gy. Mo. P1 


ase 
A FOLEY BELSAW INSTITUTE arr) V || depending on your windshield wipers. I Howe Co., Dept 6652 1 
KANSAS CITY, MO 64111 \ BELSRUJ Clearer and wider visibility insures elimina- g — 10-10 44th Ave., L.I.C., NY 11101 1 
m tion of “blind spots” and provides greater 

T YES, please send me te FREE booket tnat gies H | protection against road accidents for you © Pease IST me ates oo ADU SU ar ! 
full details about starting my own business in Small and your family. V rder for postage & handling. NY residents add sales — M 
Engine Repair. | understand there is No Obligation and M tax. Enclosed is check or MO. for $. or I 

that No Salesman will call on me. g || GLASS SHIELD is made by the eck OO O OES GARDA 
| manufacturers of famous GLO- — 8B  chagetomy O CUS TEAS I 
D NAME 1 SHIELD, America's finest car finish. [uL  —— — 4 

1 I We guarantee that GLASS SHIELD —— q^ Name 

pes i will do everything we claim for it, or I 
retur the remaining contents within T Address [] 
ITY. [| 30 days after receipt for refund of l oy r] 
' STATE. zP - dapi "mA H 
Se | ru ET I-II EI Ya] 
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AUTOMOBILES 


FACTUAL REPORTS —“Build Your Own 
Proven 200MPG Carburetor!” “Backyard 
Alcohol Fuel—10¢ Gallon.” “Stop Oil Burn- 
ing—Older Cars!" All three—$1.00. Re- 
search, Box 184—SB, Antioch, TN 37013. 


HIGH Mileage Carburetors. Free Details. 
Box 89, Draper, Utah 84020-0589. 


"DRIVING Tips From A Professional 
‘Truck Driver” Including an extra added 
bonus. A FREE appendix on maintaining 
your carat peak efficiency. Just $396 plus 


$1.00 shipping. PS Enterprises, P. 
986, Westmont, IL 60559-0986. 


Like Old Cars? 


Own an old car or want 
to own one? Then sub- 

scribe to Hemmings Mo- 

tor News, world's largest old car market- 
place, Hemmings has over 500 pages of ads 
each month, crammed with thousands of old 
cars for sale — plus parts, literature, restora- 
and more. Only $15.50 for 12 
giant issues. Subscribe to the bible’ of old car 
collectors today. 

Send to: 
Hemmings Motor News 

Dept.'217, Box 100, Bennington, VT 05201 


AUTO SUPPLIES & EQUIPMENT 


HYDRAULIC JACK REPAIR MANUALS. 
And parts. Catalog $2.00. Hydraulic Jack 
In Box 18, Accord, NY 12404. 


HOT WINDSHIELD WASHER FLUID i 
serted into cars heater hose, this devise 


warms cleane id to remove FROSTACE/ 
SNOW build-up from WIPERS & WIND- 
Ste. Send $19.55 plus $1.00 postage, 
or Visa, Mastercard number and expi 
tion date, 1, 200 Nursery Road, 
‘Titusville, NJ 08060. 


A2OO AUTOSENSE COMPUTERS for 
sale. All connections and manuals. Excel- 
lent for ear or truck tune-up and di 

work, Accutune. P.O, Box 
umbia, SC 29202, (803) 7 


ALTERNATOR Generator Rebu; 
Book. Price: Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


NEW products for pickup truck owners. 
Buy facto direct. Free literature. Ratzloff 
x 70848, Rochester, MN 55903. 


AVIATION 


GYROCOPTER 3-View Drawings $10.00. 
Aircraft Supplies; 7932 Ontario Street, 
Omaha 69124. 


SLIDES, military aircraft, sample and 
list $1, Pristina, 8311 Rosaryville, Upper 
Marlboro, Md 20772. 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


LEARN AIRPLANE DESIGN At Home. 
Information and Brochure send $1.00 to: 
PO. Box 12117, Lake Park, FL 33403. 

HOBBY HELICOPTER. “Choppy” ultra- 
light single-seat helicopter. Simplified con- 
struction—motoreycle engine. Brochure: 
$3.00. Polynova, Box 670S. St. Remi, Que- 
bec, Canada JOL 2L0. 


aun) Your own JET HELICOPTER 
TO FLY —INEXPENSIVE TO BUILD! 


sue inen Uses low-cost fuel. 
‘hand-lool construction. 


-completelyilustrated: $9.00. 


D ” he 


JM MEUEBETH MATIN 
Includes” Plans lor building a. 
Powered Helcoptr (uy stated). $8.09 


BOTH ABOVE BOOKS: only $14.00. 
HELICRAFT P.O. Box 16488-A 
Baltimore, MD21217 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


HOVERCRAFT Plans, Catalog 
Universal Hovercraft, Box 281, 
IL 61242. 


$1.00. 
'ordova, 


BARTLETT FLYING SAUCER 
EASY to build, fun to fly, flies over land, 
gater, or snow. Complete plans. Supply 
Sources and photos. $5.00. Bartlett, 
156, Silverdale, WA 98383. 


BOATS, INBOARD & 
OUTBOARD MOTORS 


Boat Kits - 27 trailerable models - 
POWER and SAIL - 8-30". Molded fiber- 
lass hulls and decks come factory assem- 
Ted - you install factory supplied interior. 
Save | Beltran cost. No oras 
ge catalog - $1.00. Luger, 
West Highway 13, Burns- 
Sille, Minnesota 55537. 612-860-3000 


PONTOON and Houseboat kits from 
$1,994.00, Information $1.00 1-800-522- 
1500 ext. 6042. Watercraft, Box 902A, Co- 
lumbia, TN 38401. 


pl ctor (rac brown 


red, Bie), 
NP SUN GUARÜ, 1823 Wer 7 St, Rut, Col, 81680. 


FRAMEPACS - LARGEST CATALOG - 300 
Designs 8/80 - Plywood, Fiberglass -Steel - 
Strip Planking - POWERBOATS - Inboards 
= Outboards - Cruisers - Sportsfishers - 
Runabouts (CANOES 

Daysailers - 


SAILBOATS - 
‘Trailersailers - Multihulls - SUPPLIES - 
Cloth - Resins - Foam - $2.00 
(Airmail $4.00) - (Book “AMATEUR BOAT- 


BUILDING" - Fiber lass - Plywood/Epoxy - 
$6.00). CLARKCRAFT - 16S Aqualane, 
Tonawanda, NY 14150. 


Hydroplanes | - 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 
American Express or Diner's Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a P.O. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for April issue (on Sale March 13) is January 25. 
Send orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


EVINRUDE—Mercury 1983 Bargains... 
all sizes $2.00 handlin, Scott. 
McCulloch parts Electra Marine, 610 


Merrick Road, Lynbrook, New York 11563. 


NOW... A trim and tilt kit that fits virtually 
all outboard motors. both foreign and 
domestic. Simple installation, non- 
electric allows trimming at all speeds trom 
the drivers seat. DOLE TRIM-N-TILT 
KITS. Write Dole Fluid Power Products. 
Box 1987PS, Hutchinson, Kansas 67501 
Call (316) 663-8361 


BOAT PLANS—FRAME KITS— 
PATTERNS 

| — WOOD — FIBERGLASS— 

STEEL— Sailboats—Powerboats—Outboards— 

Cannes — Kayaks — Rowboats — Duckboats — 

Dones--Houseboats Proven methods include 

Insiruchons especially lor amateurs 


Hundred o! designs — 


Professional 
results! NO LOFTING! “SUPPLIES” —Fasten- 
ings — Fiberglass — Resins — Glues — Books. 
‘Send $2 00 for HUGE 144-page catalog or $4 00 
AIRMAIL includes FREE "BOATBUILDING SUP- 
PLIES" brochure investigate our "POXY-SHIELD. 
I'POXY-GRIP" wood/epoxy boatbuilding system 
—Manual = $2.00. GLEN-L MARINE. 9152 
Rosecrans. Box 756SP. Bellfiower CA 90706 


ASTRONAUTICS 


GENUINE 
Breathtaking UFO CLOSE-UP photo. Color 
enlargement: 8/10" airmailed day received 
$10.00. Copress Lully 1111, Switzerland, 


ulsion Devise. Free 


ANTIGRAVITY Proj 
Brohara; RDA, Box 873-NS, Concord, NC 


BUILD YOUR OWN 


ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


DO IT YOURSELF 


AUTOMATIC power failure light Bro- 
chure. Sunco Electronics, Dept. 1A, Hia- 
leah Gardens, FI. 33016. 


Wave Powered Water Craft. Informa- 
tion, plans for working model $5.00, The 
ldea Place, 1945 Dana Dr., Suite 4, Ft. 
Myers, FL 33907. 


ELECTROPLATINQ. Complete Te; 
book. All Metals. Electroplate Metallic 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


ALARMS — Burglar, Fire, Smoke. Plans 
$2.00. JDT, Box 1155, Vincennes, IN 47591. 


1400 CATALOGS listed and described. 
Sources for everything imaginable. $4.00. 
Masterlog, Box 879-A, Fairfax, CA 9493í 


1600 CATALOGS Every Subject. ine 
inable!!! Directory $4.00, Catalogs Galo 
7914.C Springfield Village, Springfield, 


PROJECTION TV Convers yr TV 
to proj pe 7 Foot picture . . . Results com- 
rable to $2,500 projectors . . , Total Cost 
less than $30.00 . . . Plans and 8" Lens 
$19.95 . . . Illustrated information FREE. 


Macrocomaaf, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 Hours 
15) 736-3979. 


pre nioa cy engne dey compres 


making plus home curing and smoking a 
meat, fowl and fish. Over 100 recipes. We 
now have Low Salt Seasonings. 
mentand supply catalog has more information. 
The SAUSAGEMAKER 
177-12 Military Road Buffalo, N.Y. 1420; 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC. 


N DEVICES” 


PLANS — Aii Parts Available In Stock. 

* LC5 BURNING CUTTING CO2 LASER 

* RUB3 RUBY LASER RAY PISTOL 

* BTCS 1 5 MILLION VOLT TESLA COIL 


$15.00 
15.00 
15.00 


* LRG3 SOLID STATE LASER RIFLE 
KITS — includes Plans and Parts 
* LHC2K SIMULATED RED/GRN/ YEL LIGHT 
LASER. 9.50 
z BICGK 260,000 VOLT TESLA COI, 124 80 
10G1k ION RAY GUN 79 50 
PSP3K PHASOR SHOCK WAVE PISTOL 44.50 


PGIK PHASOR PROPERTY GUARD. — 175.00 
NF) INFINITY TRANSMITTER 134,50 
METIK 2-3 MILE RANGE FM VOICE | 
XMTR 39.50 


ASSEMBLED AND TESTED PRODUCTS. 
* LGU3O RED 1MW PORTABLE HENE 


LASER 299.50 
e TCL30 SOLID STATE TESLA COIL 35KV 54.50 
** 1PG50 POCKET PAIN FIELD GENERATOR 59.50 
* BLS10 BLASTER DEFENSE WEAPON . 79 50 
* TAT20 AUTO TELEPHONE RECORDER 24 50 
< PPF10 PHASOR PAIN FIELD PORTABLE249 50 
‘© SNP20 SECURITY PHONE LISTENER . 99.50 
* CATALOG CONTAINING DESCRIPTIONS OF 
ABOVE PLUS MUNDREDS MORE AVAILABLE 
FOR $100 OR INCLUDED FREE WITH ALL 
ABOVE ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND 
PRODUCTS. PLANS ARE POSTAGE PAID. SEND 
CHECK, MO. VISA. MC TO. 


INFORMATION UNLIMITED 
P.O. BOX 716, DEPT. P8 AMHERST, NH 03031 
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SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


Order from one e» 


rt source — the country's largest 
energy saving mail order house! 

Call us at 603-668-8186 or send $1.00 ppd. 
SOLAR COMPONENTS CORPORATION 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable), Camelot. Dept. 33. Box 65. 
Bristol 


catalog $2.0 


WOODWORKERS. Computerized radial 
arm saw attachment. Build yourself. Copy- 
righted illustrated instructions, Send $7.95, 
James Holland, 7828 Alpine. Sparta, MI 
49345. 


NEW Mini-Hacksaw stores blades, Steel 
construction. Satisfaction guaranteed 
delivered. Write: Snug-Saw, Box 103 
side, CA 93955. 


SMALL FOUNDRY Furnac 
Free Literature. Pyramid Product: 
M, 3736 South 7th Avenue, Phoe 
85041 


4" METAL Cutting Lathe $87. 
15048 Proctor, Industry. CA 91746. 

TATHES S TO 15 MILLS, 

INDERS 


m 2 ! Tw. Oris, 
SML oe os 
: = co 

Pd i 


PRI 
'SHOP SUPPLIES. 
2100P Selma Road. 
Ohio 48505 
A3) 3222562 


upplies. 
Dept. 
x. AZ 


Taig. 


TURNING, MILLING. 
DRILLING, THREADING, 
BORING, DIVIDING. 


HEAVY-DUTY 
Sá 
à 
m jj Baa 
N n ‘snaps, 
EE 
Fr: 


forced bot. 
tom, dark 


Side pockets 
? 


Outside Continental U.S.A. Add $3.00 


HOME CRAFTSMAN 


LARGE selection of plans. Furniture de- 
signs, loom, spinning wheel. clocks, doll- 
houses, cradles, toys, alphabets, bird houses, 
weathervanes, kites, and more. Catalog 
50e, Craftplans Co., Rogers, Minnesota 
55374. 


LEATHERCRAFT Supplies. Catalog 
$1.00 (refundable). Krafet, 1909 75N, Sher- 
man, TX 75090. 


ACTION WINDMILLS — Full size patter: 
Instructions Axman, Sawman, Donkey, 
Washwoman, Churnwooman, Milkman 
$2.00 each or three for $5.00. Dave Christie, 
Box 532, Maylene, AL35114. 


MAKE TOYS- Plans. Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


WOODWORKER'S supplies catalog"! 
Hundreds veneers, toymaking, hardwoods, 
patterns, books, cane. dowels, pegs. spindles, 
more! Bargain offers included"! $1.00 tre- 
fundable!. Morgan, PO2M02. 1123 Bards- 
town, Louisville, Kentucky 40204. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Delivery, Reason- 
able Prices. Catalog Costs: $1.50 3rd Class 
or $2.50 1st Class. Paxton Hardware, 7818 
Bradshaw Rd., Dept. B-28, Upper Falls, 
MD 21156. 


"GETTING Started in Stained Glas: 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339, 


BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalo 
$1.00 irefundable). Yankee. Box 26S. 
Thompson. CT 06277. 


ENGINES, MOTORS 


NEW Engines For Mowers. Tillers, Etc 
Fantastic Savings’ Illustrated Catalog — 
$2.00. (Refundable First Order.) Discount 
Engines. Box 166PS, Ashland. MO 65010. 


ENERGY SAVING 


TANKLESS Water Heaters, Models For 
Every Requirement, Paramount. 627 Hazel 
Allentown, PA 18102. 215-821-7741 


STOP indoor air pollution. Heat ex- 
changer plans. $5.00 to: Pollution Control. 
10801 M So “A” St., Tacoma, WA 98444 


GET 25% to 40'; more heat from vour 
resent heating system. Details $3.00. 
Merl Jacklin. 3571 Sherwood Ave.. 
Niagara Falls. NY 14301 


‘SPLIT Logs Easily. Without Expensive 
Splitters, Monster Mauls, Wedges. DOU- 
BLE Efficiency of Most Fireplace Inserts 
for $40.00. Complete Details $2.00. Augen 
Optics, 947 Parkside Lane. Lancaster. PA 
17601 


ALTERNATE ENERGY 


MAKE ELECTRICITY with photovoltaic. 
wind and water power. Great for remote 
homes. RV's. boats, For 60 page catalog - 
design guide send $2.00 to: Alternative 
nergy. Box 339PS, Redway. CA 95560, 


WIND GENERATOR construction plans 
using locally obtainable parts. Absolutely 
complete $15. Money back guarantee 
Richard Bon 5 Bernice Dr.. San Diego. 
CA. 52107. 


FREE ENERGY 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 
F x 873 


HOME HEATING, FUEL SAVERS 


WOOD BURNING CIRCULATING SYS- 
TEMS. World's most efficient. Heats/Cools, 
imple adaptable designs for insert and 
freestanding. Patent Pending. Plans $5.00. 
Circulator, 1215 N. Edison, Stockton, CA 
95203. 


PLANS, BLUEPRINTS 


BUILD drywall ceiling jack, eas 
$4.95. E.-Kay Plans, Bax 509, 
Alberta, Can. TOB 2L0. 


ILLUSTRATED, portable aluminum CAN 
COMPACTOR plans of 2" plywood. S.a.s.e 
+ $3.00. RDHCC, Box 338, Killdeer, N.D. 
58640. 


BURGLAR/FIRE ALARMS 


ALARMS: BURGLAR AND FIRE. High- 
Tech security products to protect your 
family and business. Name brands at dis- 
count prices. Catalog $1.00 (refundable). 
Advanced Security, Box 156, Dekalb, IL 
6011: 


DISCOUNT BURGLAR ALARM PROD- 
UCTS Send $1.00 (refundable with first 
order) for product list and prices. D.A.P, 
6754 Lodge Rd., Saugerties, NY 12477. 


CAMERAS & PHOTO SUPPLIES 


DUPLICATING Super 8, 88mm, 16mm. 
Free Catalog: Supplies - 35mm, Super 8, 
16mm, Video. Superior, 442-591 Wells, 
Chicago, Illinois 60610 Established 1938 


JEWELRY 


CLOSEOUT Jewelry. 5c dozen. (Catalog 
25e), Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $1.00. CAST- 
OLITE, Dept. 84B/PS, Box 391, Woodstock, 
IL 60098. 


Plans 
illam. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUNDABLE): GWAG, Box 193, Brook- 
field. Wisconsin 53005-0193. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Here is a wealth of prac- 


binding. Only 
$1495 plus $1.75 postage & handling. 
Dealer's Inquiries Invited. 


EMBASSY SALES Dept. 67 
Box 67, East Elmhurst, N.Y. 11369 


SCIENCE & CHEMISTRY 
To Our Readers, 


On August 1 
Times, it was 


n the New York 
idvertise- 


York, NY 1 


CHEMICALS & Laboratory 
Vara Scientific, PO. Box 1677, Newark, 
NJ 07102. 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue-$1.00. Hagenow Labo- 
ratories, Washington, Manitowoc 
Wisconsin 54: 


CHEMICALS — Catalog $2.00. Scientific 
Supply, PO. Box 1494, Abilene, TX 79604. 


KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers Supply, Box 308-PS, Emory, Texas 
75440. 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 
Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. A 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers—1000—$8,95, 
5000—$42.50. Carter Farm—12, Plains, 
GA 317890 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains, Lenses, Prisms, Tele- 
scopes, Binoculars, etc. Jaegers, 691G Mer- 
rick Road, Lynbrook, NY 11563. 


GOV'T SURPLUS 


WANT A $44 JEEP? LAND FOR $7 
AN ACRE? Cheap houses? Boats? Call for 
Directory, Guide and Newsletter, 1«(916) 
722-111 Ext. JEEPS PS 


MILLIONS OF BARGAINS! Jeeps in- 
cluded! Many 14 original cost. "Nationwide 
iovernment. Buyer's Guide Directory"— ' 
$2.00 (guaranteed). DISPOSAL, Box 19107- 
FB, WASHINGTON, DC 20036. 


1S it True you can buy jeeps for $44 
through the U. 'overnment? Get the facts 
today! Call 2-1142. Ext. 4606. 


PROFITABLE OCCUPATION 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 415' le, TX 78! br. 


FREE Catalog. Repair Air Conditioning, 
efrigeration. Tools, supplies, full instruc- 
tions. Doolin, 2016 Canton, Dallas, TX 
5201 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40e. Ellwanj 


PS., PD. Box V, Port Jervis, NY 127 i 
NURSERY STOCK 


SABER-TOOTH TIGER SKULL, Human 
skulls and more. Museum Display Quality. 
Inexpensive. Catalog $1.00 (refundable). 
SKULLduggery. Box 1021-SP, Brea, CA 
92621 

NIKOLA TESLA. New technical public 
tions. Tesla Book Co., 1580 Magnolia, Mill- 
brae, CA 94030 


1000's OF CHEMICALS 
LOW Prices Glassware. Send $2.00 for 
alog or call for orders/prices. Chem-Lab 
Supplies, 13814 Inglewood, Hawthorne, 
90250. 213-9 1 


1984 CATALOG, 200 pages. Thousands 
of chemicals, glassware, science/hobby equi 
ment. Send $2.00. Merrell Scientific, 1665 
Buffalo Road, Rochester, New York 14624. 


REAL ESTATE 


FREE! SPRING '84 CATALOG! 
266 pages; over 5000 properties, 2000 pic- 
tures! Values in every type of real estate, 
many owner financed! From 600 offices in 
43 states. Get your FREE copy now! 
STROUT REALTY, Plaza Towers, Dept 
5810, Springfield, MO 65804. Call toll free: 
1-800-641-4266. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


“Buyer's Guide" . . . plus nationwide li 
ings—$2.00. Lands, 
ington, DC 20036. 


CANADIAN Country Properties. Our 
68th Year. Terms available. Catalogue air- 
mailed $1.00. Dignam Corp., Suite 446, 
85 Bloor East, Toronto, Ontario M4W 1B5. 


AS LOW AS $29.00 AN ACRE 
Purchased through Estate Liquidations 
Canada's most popular hunting and fishing 
lakefront properties. Great investment. 
EASY PAYMENTS. CREDIT CARDS AC- 
CEPTED. Title guaranteed. 2-year buy 
back guarantee. Send for FREE catalogue. 
Canadian Estate Land Dept 22C. 2411 
Yonge Street, Toronto, Ontario, Canada, 
M4P 221. Or telephone 7 days a week, 
anytime, 416-488-0444. 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information, G. 
Collins, Viola, lowa 52350. 


BOOKS & MAGAZINES 


35 Earth Sheltered House Designs in 
our book NATURAL ARCHITECTURE by 
award-winning Charles G. Woods & Asso- 
ciates/Natural Architecture. Workingdraw- 
ings available. Send $18 postpaid to: Natu- 
ral Architecture, R. D. 3, Box 538, Hones- 


INDEXES. |- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave. 
New York, NY 10017. i 


FREE 61 page pamphlet, "Capitalism : 
and Unemployment,” with $4/1 year sub- | 
scription to biweekly socialist newspaper. 

The People (PS), 914 Industrial Ave., Palo P 
Alto, CA 94; 


OUT Of Print Books Found, Send Wants. 
Besklook, 518 Maple Ave., Warwick, NY 
10990. 


SATELLITE 


TV 
MAGAZINE 


A monthly of 100-plus pags 


Product Information — Test Reports. 
Antenna Installation — Legal Aspects. 


Satellite Television — 
the growth industry of the '80's. 


Send $1.00 for sample copy to 
SATELLITE TV MAGAZINE 
P.O. Box 2384 - Dept. P — Shelby, NC 28150. 
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TOYS & GAMES 


Y your Xd the educational MAGIC 

ich doesn't leave crumbs on 
per. Seni d $1.00, Dinotech 311 E. Julia, 
ford, CA 93230. Distributors welcome. 


JOKES & NOVELTIES 
FREE — World's Leading Novelty Cata- 
E, 1600 Jokes, Tricks, Science, Sports, 


lobbies. Johnson-Smith, C-6113, Mt. 
‘lemens, MI 48043. 


MAGIC TRICKS & PUZZLES 


PROFESSIONAL MAGIC! Huge Catalog, 
ver 1,000 tricks and books. $2.50. Han! 

"s Magic Factory, Dept. PS 2, 24 Lincoln 
treet, Boston, MÀ 02111. 


COIN & CURRENCY 


BRILLIANT Uncirculated United States 
silver Dollars (1878-1904). Selling One for 
$37.00. Selling Two $67.00. C.O.D. Orders 
elcome. Satisfaction Guaranteed! Silver 

llars— Excellent Investment Potential! 
ree Silver Dollar Catalog, Addison Thomp- 
jon, Box 1085-PS, Black Mountain, North 
Sarolina 28711. 


STAMP COLLECTING. 


FREE!!! Beautiful Stamps Gold. Silver 
Others Approvals. Delor, 21127 Fleetwood, 
Harper Woods, MI 48225. 


BO U.S. stamps, 25¢ to introduce our 
approvals, Globus, Box 727E, Newton, 
Towa 502 


FREE Worldwide Packet. Penny aj 
als. Froehlich, Drawer 968B, Morton 
^L 60053. 


FREE, U.S, Mint Set. Approvals. Hilde- 
Box 486 Clara, CA 9 


rov- 
rove, 


FREE! " co vg U 
jon listin Shousands of bargains includ- 
ing U. A. stamps, packets, albums, 
b e eme 
from our approval service. Buy only what 
you like. Return balance promptly! Thank 
you. Jamestown Stamp Co., Dept. E 24PS, 
lamestown, NY 1470]. 


: CANADA Scouting mint only 35e approv- 
is Rhea Rheaume, 91 deKiel, Laval Que. Can- 


FREE p Dent Including Triangles, 
fe ace, Others! Request RO Baird, 
Box 8128, Portland, 97201. 


U.S. 6 commemorative plate blocks $1.00! 
Mo Gordon Davison, Nokomis, FL 


FREE Surprise collection with approvals. 
poe Box 2130, Petaluma, CA 94: bs. 


NATIONS Complete Mint Sets 
Se Approvals. Cornetta POB 1309P, 
e Placid, FL 33852. 


‘OLD U.S. Stamps on approval. Chester, 
x 15355R, Philadelphia, PA 19111. 


STAMPS, 150 Countrie: 


2,000,000 
p ach. Belden, Box 4149, Dearborn, 


4 FREE, Foreign stamp price lists with 
bargain’ stamp approvals. C.K. Stamps, 
17902 Marklee, Jamul, CA 92035. 


| BRITISH EMPIRE 104 Different Includes. 


Mint Pictorial Colonies 10g with Approvals. 
E Box 338P, Flushing, NY 11367. 


\TE BLOCK British free with approv- 
Ee pama; Rt2, Box 112, Annandale, 


- 35 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
«3592, FMansfieid, Ohio 44907 


SATELLITE TV 


! SATELLITE TV RECEIVER BREAK- 
THROUGH! Build your own commercial 

juality receiver now! Instrution manuals, 
schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 24H, 
| Tempe, AZ 85282. 


SATELLITE receiver user reports. Man: 
makes $2. Glover Reports, Box 1329 Mead- 
‘ville, PA 16335. 


CABLE Converters, Decoders. Catalo 
$1.00, Refundable. APS, P.O. Box 263P. 
Newport, RI 02840. 


3700 C North Harold 
Nor Lite Rock, AR 72218 
(501) 225-3100 


SATELLITE 
TELEVISION 


SYSTEMS 


We manufacture sizes ranging 8', 9°, 11", 
14,1623". 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


RADIO TV 


CABLE TV EQUIPMENT AND CON- 
VERTERS. Plans and Parts. Build or buy 
For information send $2.00. C&D Elec- 

Box 21, Jenison, MI 494: 


SATELLITE TELEVISION: Receive? 
$300, dishes $100, LNA's, downconverter 
complete information. Catalog $4.00. Sate 
lite te Systems, Dept. S, Box 184, Milpitas, 


POLICE Scanners, Regency 
Fanon. HPR, Box 19224, Denver, C 


CONVERTERS All types for all systems. 
Dot anywhere. Quantity dir - 
counts. Dealer inquiries accepted. PG 
[UY P.O. Box "hos. Latham, NY. hr] 
(518) 374-2988. 


HBO Descrambler Plans—$2.98 Ste- 
, Box 20286, Bowling Green, KY 


Bearcat, 


‘TV CONVERTERS AND AC- 
CESSORIES. 100 page wholesale Elec- 
tronic accessories and products catalog. 
Send $200; Peak Electronics, 354 West 

ter Ave., Wayne, PA 19087 


PAY TV Amateur TV RECEIVERS, 
Wholesale to public. LOWEST DEALER 
PRICES! Jarik, 632 West Doran, Suite 
#205, Glendale, CA 91203. 213/95 


CB RADIO 


CB Radio Books, Kits, Modifications, 
Catalog $1.00, Refundable. APS, POB 
263PS, Newport, RI 02840. 


LINEARS, Details Send Stamps. Matco 
Electronics, Box 316D, Cadillac, MI 49601 


ELECTRONICS, STEREO HI-FI 
COMPLETE line of Stereo Headphones. 


For information. SunMoon Enterprises, Box 
85565, Seattle, WA 98145-1556: 


ELECTRONIC CATALOG 


Cable TV * Telephones 
© Software 


Send $3.00 


© Video products 

* Computers 
BAY STATE ELECTRONICS 

P.O. Box 263 e Accord, MA 02018 


COMPUTERS 


fn corns Hundreds of pro- 

—GUARANTEED! Discover where 

End how. Send $3.00. Alpha- -Omega Sys- 

tems, Box 231215A, San Diego, California 
92123. 


SATELLITE TELEVISION ANTENNAS 
complete detailed plans for home constru- 
anyone. $5.00. Jansen Electronics, 

x 168A, Dundee, OR 97115. 


48K computer US $380.00 or hundreds 

Apple compatiable softwares details US 

Reliant, P.O. Box 33610, Sheungwan 
Hongkong. 


DISCOUNT SOFTWARE 
IBM-PC. Apple, Atari, C-64. Free Price 
List, Atlantic Software, Dept. F., Suite 700, 
4141 VA. Beach, VA 23452. 


PERSONAL COMPUTER. 50 Questions 
and Answers Before Purchase. $11.95. Box 
68. Melbourne, FL 32901. 


TRS-80 COMPUTER DISCOUNTS. 
Lowest pri anywhere. Free price list. 
Radio Shack. 175A. N. Delsea Dr. Vine- 
land. 08360. 800. 


TI-99/4A owners. S = for free catalog 
of new and exciting, low cost software. 
Enterprises. Box. icksville, NY 11801 


COMPUTER—CONTROLLER board 
contains Z8 microcomputer programmed in 
BASIC. 5 Parallel Ports, 1 RS232 Port. 
lectronics, Box 167, Sand Lake, 


Lak 
MI 49343. 
VIDEO Et e 

VIDEO MOVIES. VHS-Beta-Disc. Cata- 
log$1.00. Tower, Dunkirk, MD 20754-0213. 
MUSICAL INSTRUMENTS 


Mandolin Mak- 
Piano 
alog $1.00. International 
Box 15444, Tulsa, OK 


CATALOG for makers, repairers of stringed 
instruments. Imported tonewood, tools 
varnishes, parts, accessories, strings, cases 
Fine European instruments, bows. As- 
semble-yourself carved violin kit, Catalog 
$1.00 includes 10% discount certificate 
International Violin Company, Ltd.. Dept. 
KB. 4026 W. Belvedere Ave., Baltimore, 
MD 21215. 


SONGWRITERS 


Wanted Immediately. Nashville 
Music Productions, Box 40001-PS, Nash- 
ville, TN 37204. 


‘SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


BUSINESS OPPORTUNITIES 


GROUND FLOOR AMWAY, SHAKLEE 
ALTERNATIVE, Managers, Distributors 
wanted. Free kit! Hometeam, P.O. Box 
25216P, Charlotte, NC 2821 


Money Worries! Save money while 
being paid. Free Information. Wartex PS02. 
Box 10848, Corpus Christi, TX 78410. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 

549, Montvale, NJ 07645. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 

Report Mellinger, Dept. M2693, Woodland 
Hills, California 91367. 


PATENTED carpenters’ system reduces 
door hanging costs. Buy fixtures, inventory, 
drawings, patents, Twin Bay Industri 
8980 Cairn Highway, Elk Rapids, MI 49629, 
616-264-8103. 


PREPARE Tax Returns. Earn high fee 
dignified work. Train at home. Accredite 
Program. National Tax Training School, 
Monsey 1BR New York 10952. 


rcedes - Benz, $120.91 monthly, 
or "BMW. “$81.51 Guaranteed 
EA FoxCo, Box 2655-4P, Springfield, 


MONEY Secrets!! Send for free details 
Direct Marketing, 4541 Regent Dr., Ports- 
mouth, VA 23705. 


“PROFESSIONAL” GIANT SCREEN 
PROJECTION TV—Don' be fooled by 
cheap imitations! . . . “Build and sell the 
best with lenses and screens utilized by 
Sony, Zenith, Pioneer, and Magnavox!” . . 
Simple construction! . .. Unlimited profits!!! 
Illustrated dealers information and com- 
plete parts catalog $2.00 . . . Money back 
guarantee! . . . POLI-VISION, 187-A Cy- 
press St., Throop, Pennsylvania 18512 


FREE information. Build a saw sharpen- 
ing machine. Sharpeze-I, Box 6004, San 
Bernardino, CA 92412. 


TAKE Catalog Orders. We drop-ship 2500 
be: I jalty products. Lowest 
below wholesal 2 ices. Immediate deliv- 
ery. Sj eee ae business opportu- 
nity. IC, 9401 De Soto Ave., 
Dept. 28.38. Chatsworth CA 91311. 


Y inclined individuals 
desiring High Weekly Profits operating 
Seall Manu ufacturing business Without In- 
vestment write: Businesses, 92-P Brighton 
11th, Brooklyn, NY 11235: 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy, Two small 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
a ractice. Sensational details free. 
VIP. 2 Chi 


036 Montro: 

BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truckers, 
Motorcycles. Wildlife, etc. Big Profits. Com- 
lete dealer set up. Cataloy $i 00. Anchor, 

lox 3958-BPS. North Providence, R102911. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hil, CA 98037. 

400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts . . 
Job Lots . .. Single Samples. Free Details. 
Barguinhunters Opportunities, Box 730-B, 

d. Michigan 49423. 


Sticker Printing Device. 
Cheap, Simple, Portable, Free details 
Bump POB 22791\LLC), Tampa, FL. 


MAKE Rubber Stumps. Highly Profit- 
able Business, Free D. mper, POB 
22809 LLC), Tampa. FL 33622. 


PROFITABLE [3 | Foil Printer, Per- 


sonalize encils, matches, 
Free Details Goid, BOB 24986CLLC), 
Tampa, FL 3. 


RECONDITION JUNK BATTERI 
$40.000 year, spare time! Easy. Free Infor- 
mation. Owen 471 K, Battle Ground, 
Washington 98i 


MAKE PVC PIPE FURNITURE. $30,000 
spare time! Easy. Free Information. 
771 P, Battle Ground, Washington 


MAKE MILLIONS MANUFACTURING. 
Batteries, Supplies Available, 


Everlast, 

lox 365, Bogota, NJ 07603 

3,816 MONEY MAKING. Opportunities! 
- Free Information - Dynamics, Box 1306H, 
Stow, OH 44224 

PIANO Tuning learned quickly at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 8. 

SOLAR Heating learned quickl 


home! Free information, Empire Sel Ed 
Box 1014s, Jupite 


USED BOOKSTORE BUSINESS. Very 
profitable. New book tells all. Send $5.00 
to: Book, Box 94, Creston, IA 50801 


892,00 FROM Square Foot Plywood 
e Demand), Revealing Proof 25¢ (Re- 
fu able), Woodwins, Bridgewater, MA 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Suy ply Dept. S, 
Box 4157, Brownsville, TX 1 


REPAIRING WIND- 
simeups, and plate late Blase! Earn up to 
$50,000 yearly. Send for valuable free re- 
Bort, Glas Weld Systems, Box 5755C, Bend, 

R 97708, 503-388- 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS2, Box 127, Alexandria Bay, 
New York 13607. 


$40,000 ON 1/3 ACRE! New hydro- 
| eigenen pleasant, practical! 

ree information. gats Box 1657, 
Brenham, TX 77833. 


$30,000 without interest! All 
ay anytime. Free details! 
808 Post, San Francisco, 


eligible. Rej 
Ini crit PS, 


Orion Secret law smashes debts— 
and credit! Details FREEM 
alihKit. a Billings, NY 12510. 


YoU can make money wholesaling free 
details. Brokerage, 109E Circle, Burns, TN 
37029. 
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$100.00 + DAILY! Reconditioning used 
car batteries. Secrets others don’t tell. Free 
Information, Battery Outlet, Box 3300, 
Hickory, NC 28603. 


WEATHERSTRIPPING, new patented 
easily installed. Weatherstripping, 
Columbus Avenue, Valhalla, NY 10595. 


MAILORDER made easy hottest money 
making reports and books. Details $1.00. 
JVC Enterprises, 333 Magnolia Avenue, 
Brielle, NJ 08730. 


PROJECTION TV... Make $$$'s assem- 
bling Projectors . . . Easy . . . Results com- 
parable to $2,500 projectors . . . Your total 
cost less than $20.00 . .. PLANS, 8" LENS & 
Dealers information $17.50 . . . Illustrated 
information FREE . . . Macrocomaafx, 
Washington Crossing, Pennsylvania 18977. 
Creditcard orders 24 Hours (215) 736-2880. 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163, 


SELL SENSATIONALLOW-COSTBUR- 
GLAR ALARM. Lightning seller. Excep- 
tional Margin. Samples for trial. Northwest 
perne 2, Box 1046, Mitchell, S. Dak. 


ing Tires! 
Fountain, 


Florida 32438. 


RINGS, WATCHES, JEWELRY- 
rofit. Free Sales Kit Catalog. Spotlight, 
145, 156 Fifth Avenue, New York, ki 
10010. 


COUNTERFEIT BILL DETECTO! 
Wholesale $49.95, Security Services, P.O. 
Box Miami, Florida 33144. 


WHERE the money is, How to get it, and 
how to profit helping others. National 
company, Competitive rates. DEC Dept 
11-G-2 1145 Reservoir Avenue, Cranston, 
Rhode Island 02920. 


HOW TO start SEVEN profitable busi- 
nesses at home, Experience unnecessary. 
Free information: William, Box 3943, San 
Clemente, CA 92672. 


MAKE MONEY REPAIRING HYDRAU- 
UC EQUIPMENT—Hydraulic Training In- 
stitute, 2840 Greeley PS2, Erie, PA 16506. 


TERRIFIC Profits Selling Information 
Books. Free Catalog. Youngers Books, Dept 
PS1, Princeton, lowa 52768. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home. spare time. Investment. knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices, Sales handled by 
professionals. Unusual business opportunity. 
FREE: Complete illustrated literatore 
BARTA, Box us-sa — ium 
Walnut Creek, Calit. 94597 


MONEYMAKING 
OPPORTUNITIES 


ADD $2,000 No Work, $5.00. Homecraft, 
2350 W47S, Denver, CO 80211 


GET RICH! Secret law smashes debts 
- - - -brings Cash credit!! FREE report!! 
WealthKit-S, Bill 10. 


GET RICHI! Secret law smashes debts 
-- - brings Cash credit! FREE report! 
WealthKit-S, Billings. NY 12510. 

PEOPLE ARE MAKING HUGE PROFITS 
showing our line of unusual novelties to 
friends, co-workers. Send $1.00 for 8 sample 
items and distributor catalog, Lakeside 
Products, 6646 N. Western, Chicago, IL 


BATTERY Rebuilding Tools, Instructions 
$326.00. Manual $65.00. Training Avail- 
able, SUN BATTERY, 10415 98, Sebring, 
Florida 33870. 


MAKE MILLIONS in HOUSING REVO- 
LUTION! enlightened approach provides 
inexpensive, attractive, INTEREST 
ENERGY I homes. OWN 
in 10 years or less. Money-back guarantee, 
Send $19.95 to: Steven Coble, 1561-2 Wil- 
der Ave., Honolulu, Hawaii 9682: 


700,000 BARGAINS, Mail Order, Home 
Businesses, Free Details. American Money- 
makers, Box 8356PS, Tampa, FL 33674. 


403 OPPORTUNITIES make money at 
home. Blake, Box 1172-S, Hollywood, CA 
90078. 


'ANTASTIC PROFITS—Earn up to 

% annually on invested funds. No 
tricks, gimmicks, fees, commissions, mini- 
mum ‘purchases. IRA, Keogh available. 
Little known facts. Complete report onl, 
$3.95. ORDER NOW. MJK Co., 7462 S. 
Fillmore Circle, Dept. PS, Littleton, 
Colorado 80122. 


POSITIONS OPEN 


DESIGNERS WANTED. National rental 
equipment firm headquartered in Phoenix, 
seeks designers with following back- 
und: metal stampings, welded assem- 
lies, hydraulics, fiberglass, vacuum 
forming, injection molding, foam laminates. 
These technologies are to be applied in the 
following product areas: utility trailers, 
travel trailers, motor homes, van bodies, 
tilt cabs, light machinery, farm machinery. 
Hand-on, through-the-ranks fabrication 
background a necessity. Demonstrated 
record of design accomplishment a neces- 
sity. Salary negotiable based on ability 
Send resume to: Design Engineering, P.O. 
Box 21509, Phoenix, AZ 85036. All appli- 
cants will be contacted. E.O.E. 


EMPLOYMENT INFORMATION 


OVERSEAS . . . $20.000-$60,000 +. Free 
Report! Employment, Box 19760-FB, India- 
napolis, IN 46219. 

AUSTRALIA! Jobs! Transportation! New 
Handbook/Employers Directory $2.00, In- 
ternational, Box 19107-FB, Washington, 
DC 20036. 


GOVERNMENT JOBS - Thousands of 
vacancies must be filled immediately. 
EU to $50,112. Call 716-842-6000, Ext. 
33978. 


SAUDI ARABIAN JOBS!!! Leahy, De- 
partment, 1013, Box 29063, Washington, 
1 


GOVERNMENT JOBS - Thousands of 
vacancies must be filled immediately. 
$17,634 to $50,112. Call 716-842-6000, Ext. 
33979. 


SAUDI ARABIAN JOBS! Leahy, De- 
hup 1014, Box 29063, Washington, 


NEW and EXPANDING BUSINESS and 

report covering Alabama, Flor- 

ida, Georgia and Mississippi, monthly. Sam- 

ple-$4.00. 3 months-$24.00. Expansions In 

America, 3608 Eastwind Street, Indian- 
apolis, Indiana 46227. 


LEARN DOMESTIC Refrigeration 
$50,000 per year no more layoffs. Fran- 
chised opportunity. Post, Box 19931, Hous- 
ton, TX 77024. 


OVERSEAS POSITIONS. Hundreds of 
top paying positions available. Tax free 
incomes, Attractive benefits. Opportunities 
for all occupations, skilled trades, profes- 
sionals, management, technicians ete. Free 
details. Overseas Employment Services, 
Dept. PS, P.O. Box 460, Town of Mount 
Royal, Quebec, Canada H3P3C7 


SPECIAL SERVICES 


HANDWRITING ANALYSIS Confiden- 
tial professional services. Send page of 
handwriting sample and $20 for detailed 
personality profile. MCR Grapho-Analysis, 
3500 Clayton Rd., Suite 100, Concord, CA 
94519 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


AGENT WANTED 


cash now? Earn cash now with 
Mason Shoe orders from friends, neighbors, 
relatives. No investment or risk. It's easy! 
Call Toll Free 1-800-826-7030, Ext. 223; 
in WI 1-800-472-7003, Ext. 223, or write: 
Mason Shoes, K-786, Chippewa Falls, WI 
54774. 


SALESPERSONS DISTRIBUTORS 
WANTED 


Ohio Oil Co. offers Plenty Of Money 
plus cash bonuses, fringe benefits to mature 
individual in your area. Regardless of ex- 

rience, write: T.D. Read, Pres., American 
ubricants Co., Box 426, Dayton, Ohio 
5401 


100 Year Old manufacturer of Industrial 
Coatings seeks mature Sales Representa- 
tives. Top earnings, Cash Bonus Program, 
Merchandise and Travel Awards. For free 
details with No Obligation, Call Toll Free 
(outside Ohio) 1- 321-8353 or write: 
Tropical Industrial Coatings, Inc., Pearl 
Road, PO Box 444/P2, Brunswick, Ohio 
44212-0015. 


REMAILING SERVICES 


PROFITABLE, Confidential, Fun. Box 
8565, Roanol 'A 24014. Write today. 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 


LOTTERIES 


WIN MILLIONS in Canadian lotteries. 
Lowest prices. Same day service. Free de- 
tails plus TICKET OFFER. Lucky 
Buck (PS), Box 171, Station W., Toronto, 
Canada M6M 422. 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information write: 
Canadian Gold Club, P.O. Box 324, Sta- 
tion A, Windsor, Ontario, Canada N9A 6K7. 


AUTHOR'S SERVICE 


PUBLISH Your Book! Join our success- 
ful authors. Publicity, advertising, beauti- 
ful books. All subjects invited. Send for fact- 
filled booklet and free manuscript report. 
Carlton Press, Dept. PSB, 84 Fifth Avenue 
New York 10011. 


ARTS & CRAFTS 


WHOLESALE CRAFT SUPPLY. Direc- 
tory. Ceramics, Fabrics, Gems, Glass, 
Leather, Metal, Miniatures, Plastic and 
Woodcraft Materials. Info $1.00. WHOLE- 
SALE PUBLICATIONS, Dept 28A, 4045 
E. Palm Ln., Phoenix, AZ 85008. 


HANDKNIT 
ASCOT NECK SCARF 
PATTERN 
Mail $2.00 & Addressed 


Stamped Envelope 
ALBERTA HALEY 
1104 Eighth Street 


EDUCATION & INSTRUCTION 


EARN DOCTORATE DEGREE. Earn 
PhD in only 30 days. For complete home 


study program & exam, send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, CA 94517 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 24PS- 
Boca Raton, FL 33427. (305) 368- 


ELECTRONICS TRAINING PACKAGE 
‘Text and equipment. Free details. Komech, 
POB 118, Schenectady, NY 12301. 


ands-on building courses, energy 
efficient plans, books software, vid 
programs. Send $2.00 for catalog. Corne 
stones, 21P Stanwood Street, Brunswic 
Maine 04011. 


WELDING TRAINING. Basic and 
vanced for Major Processes—SMA\ 
GMAW, FCAW, GTAW, OAW, Pipe a| 
processes. Non-profit school. Approved fd 
eligible veterans. Accredited membd 
NATTS. Approved Ohio 70-12-0064 
Write for school bulletin, course schedul 
HOBART SCHOOL OF WELDING 
NOLOGY, Box 84 Troy, OH 45373. 


COLLEGE DEGREE BY 
EVALUATION of EXISTING Credits 
Experience. Fast. (614) 863-1791. Bo| 
13151-S2, Columbus, OH 43213. 


“JET/GAS TURBINE CAREERS!” 
Homestudy courses—theory, maintenaned 
overhaul. AMERICAN JET SCHOO! 
e PS-3, Darby, Montana 59829. (406 
349-2100. 


REISCH WORLD WIDE COLLEGE 
AUCTIONEERING, INC., World's Large: 
Free Catalog. Approved for VA. Mode 
Auction Library *FREE" with enrollmen| 
515-423-5242, Col. Gordon E. Taylor, P.O 
Box 949, Dept. 3, Mason City, IA 50401. 


PSYCHIC power, Intuition, E.S.P. eas- 
ily developed. Clear instructions $3.00. C.H.. 
Boro, P.O. Box 2966, Joliet, IL 60434. 


UNIVERSITY DEGREES without 
classes. Bachelor's, Master's Doctorate 
Accredited, inexpensive, fast. Free info 
mation. Dr. John Bear, P.O. Box 11447] 
PS2, Marina Del Rey, CA 90295. 


INSTANT MEMORY 


new way to b 
A short, simple method of acquiring a powerul 
memor. No memorization, no keywords. Release your 


Michigan 48240, 


DETECTIVES 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, P.O. Box 41256, Los Angeles, 
CA 90041. 


openings; prepare now. Professional Inves 
Ligators Training School, Dept. FP, PO. 
Box 41256, Los Angeles, CA 41. 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
top aying jobs. Granton Institute, 263B 
Adelaide Street West, Toronto, Canada, 
M5H 1Y3. 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652, Sacramento, California 
95821. 


PHONETAPS, Bugt Surviellance Elec- 
Stamps. Matco Elec- 
tronics, Box 316BG, Cadillac, MI 49601. 


WINEMAKING 


FREE BEERMAKING BOOK plus cata- 
log. Finest equipment, Ingredients. One- 
Day Service. Fully guaranteed. SPI, Box 
784-S, Chapel Hill, NC 27514. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 La 
Cienega, Los Angeles, CA 90034. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389 SP2, 
Tustin, CA 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop 
Box 744-PS, McKeesport, PA 15134. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Phi- 
losophy, Divinity, Medicine, Social Sci- 
ences. Free Prospectus. (Airmail $1 re- 
fundable). College Registrar, Dept. 110, 
BCM - Collegiate, London, WCIN 3XX, 
England. 


WINEMAKERS — BEERMAKERS 
GASOHOL. Free catalog, Equipment Sy 

lies, Continental, Box 188-PS, Ci 

rry, FL 32707. ^ 


FREE ENCYCLOPEDIA WINEMAKING 
Beermaking, Supplies, Equipment Ingre- 
dents. Vynox, Box $15498, Rochester, NY 
14615. 


BEERMAKERS! Free Specialist. Cup 
Newsletter. William's, Box 461-P2, Oak- 
land, California 94604. 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO, 


POPULAR SCIENCE 


LOAN BY MAIL 


BORROW $25,000 “overnight.” Daye 
se. Keep indefinitely! Free Report! Suc- 
s Research, Box 19739-FB, Indianapolis, 
idiana 46219. 


SLOANSS On Signature To $100,000 - 
ny purpose! Write: Elite: Box 206 - P S, 
ast Rockaway, NY 11518. 


ARAB BUSINESSMEN Have Money To 
uy & Invest, Top Finders Fees Paid. Int. 
iddle East Assoc, 284PS1, 8291 Flax- 
an, Huntington Beach, CA 92646 


RUBBER STAMP 


Order "CUSTOM MADE 


RUBBER STAMPS 


UP TO 4 LINES only $295 
(Max.30 letters perline) ea. ppd. 


tor INK PAD add $1.95 
Specity Color: Back, Blue, Rea Green 


FAST SERVICE- Your Order Shipped in 5 days! 
QUALITY Stamp Mig. Box 35514-S, Tulsa, OK 74153 


BORROW $30,000 without interest! All 
igible. Repay anytime. Free details! 
Infohouse-PS, 808 Post, San Francisco. 
[A 94109. 


Instant 
lo Co-Signers! Rush Stamped En- 
ichard- 


inancial, Box 5487 (PS). 
i080. 


uals refused elsewhei 
luded. Try 
Brooklyn, NY 1123 


BORROW FROM HOME 
ANY worthwhile purpose within 30 days. 
ive Rates. Also earn substa 
income helping others. No exp 
hours, National Company to assist. 
gimmicks, Free details: DFC Dept. 11-C-2, 
1145 Reservoir Avenue, Cranston, Rhode 
Island 02920 


BUY IT WHOLESALE 


80 PRIME suppliers below who 
Report $5. Reflections, P.O. Box 307, Uti 
New York 1350 


g 400,000 BARGAINS Below 
Many Free! Liquidations . . . Closeouts 

Job Lots... Single Samples. Free 
| details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


PARTS—Chainsaw, T eeler, 
Snowmobile, Small Engines. 
Send $1.00 — Wholesale Catalog. Manufac- 
turer's Supply, Box 157PS10, Dorchester, 
WI 544 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


hole: 


FOREIGN NEWSPAPER 


WORLDWIDE English Newspapers 
"ountries! Sampler: 4/$2.98, FREE BRO- 

HURE, Multinewspapers. Box Di 
Dana Point, California 92629, 


BUSINESS SERVICE 


INCORPORATE Without Legal Fee 
Free Kit Includes Forms, Call Now (800) 
[345-Corp. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487. Anaheim. CA’ 


FREE Hypnotism, Self-Hypnosi " 
Learning Catalog! Drawer P5400, Ruidoso, 
NM 88245. 

1 FREE CATALOG! Self Hypnosis Tapes. 

Educational Systems, 14-82 Brooklane, 
Peekskill, NY 10; 


SUBLIMINAL/HYPNOSIS TAPES! Free 


yphotizing! Somnambulism! 
Dynamic salesmanship! Discover strange 
magnetic influence! Amazing personality 
improvement! Hypnotize yourself. Power- 
ful method: 00 Addison Thompson. 
Box 1085-PS. Black Mountain. NC 28711 


PRINTING SERVICES. 


PRINTING Presses, Type. Supplies. Li 
50c. Turnbough Printers Supply. Mechan- 
icsburg. PA 17055. 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH [or Gold. Jewelry. Gold 
Teeth. Rings. Diamonds. Watches. Silver 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals. 6 E. Monroe. Dept. 

! Chicago. 60603. 


WATCHES, CLOCKS 


LCD Watch $2.50. Penwatch $2.00. cata- 
logue $1.00. Reliant, P.O. Box 33610, 
Sheungwan. Hong Kong. 


KIENZLE Quartz Battery Clock Move- 
ments and accessories. Free price list. North 
Ami Box 77-BOK, Fox River Grove, 
Ilinois 60021 


OF INTEREST TO ALL 


COMPUTER THEORY REFUTES EVO- 
LUTION? Booklet $2.00. Century Research 
Box 6610, South Bend. IN 46615. 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your free 
copy of "The Psychology of Purity & 
Chastity" to: Schizophrenics Interna- 
tional, P.O. Box 50456, Ft. Worth, TX 
76105. 


CASINO GAMBLING, Win SThousands 
Confidential. Information $2.00. 9 Roberts, 
Staten Island 10306. 


WORLD'S FIRST TALKING WRIST 
WATCH, Details Free. King. P.O. Box 
Dallas, Texas 7: 


FOR INVENTORS 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development, Patent- 
ing. Licensing, Marketing and Financing 
Canadian Industrial Innovation Centre. 
Dept. PS6, Waterloo, Ontario, Canada N2L. 


YOU Create Gadget Inventions profit 
thru 20 years experience, Research. Free in- 
formation. Enclose self addressed stamped. 
reative Enterprises”, P.O. Box 
Minneapolis, MN 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven- 
tors Foundation, 501-A lowa. Colorado 
Springs, CO 80909 or Call toll free 1-800- 


5. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building. New York, NY 10007. 

PATENT IT ECONOMICALLY! Free De- 
tails. M. Rainer, 2008 Fondulac. Richmond, 
VA 23229, 


INVENTION WANTED 


Ext. 831. Or Write: 
MI- PS 
701 Smithfield Street 
Pittsburgh, PA 15222 


EARN ROYALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
DC 20005. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, royalty rates. requirements. Kess- 

Sales Corporation, C-7-IW. Fremont, 
0. 


WANTED TO BUY 
GOLD bearing sc 


ilver. platinum, 
ing service. Gold 
010 toll free. 


M42 in Mass.) 


TREASURE FINDERS/ 

METAL DETECTORS 
FIND old coins, jewelry, gold nuggets 
y device. Free 


7th Ave... Phoe- 


sith Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


=? RESEARCH PRODUCTS 
80x EIEN TAMPA. FLORIDA 33688 
MISCELLANEOUS 
AUTOMOBILE literature wanted: 1900- 


1975. I buy automobile sales brochures. 
manuals, etc. W. Miller, Wedgewood, 
DeWitt, NY 13214 


HYPNOSIS, lonizer, Biofeedback, UFO, 
ESP, instrumentation catalog. $1.00. Law- 
Box 711. Poteet, TX 780 


int Prices 
Filter 
ABC Vacuum 
Austin. Texas 


son Electronic: 5. 


"New Rainbow $389 
Queen, Compact, Deta 
Warehouse, 7021 Burnet-F 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature, Cun- 
ningham, 3881 South 3200 West, P. 
20005-S, Salt Lake City, UT 84 


FREE BOOK. Proph 
Before Christ. Megiddo Church, Dept. 58, 
481 Thurston Road, Rochester, NY 14619. 


PROTECT YOUR INVENTION. 

REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392PS, Millwood, NY 10546. 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway. Suite 

2-N, New York. NY 10007. (212) 267- 


2. 


NEW! GENERATOR FLASHLIGHT never 
needs batteries! Shockproof, rustproof, 
water repellent, guaranteed. Pock 
Only $7.00. Li POB N 


— Beautiful raw placer gold mined 
in Colorado Rockies. Display container. 
$20.00. Don Waite. Box 425, Fairplay, CO 
80440. 


GOOD EATING 


FREE RECIPES for the man of the house 
Chef Al, PO Box 14301. Hartford, CT 06114. 


PATCHES, DECALS, BADGES 


CUSTOM. . Decals 
Patches. Airmail Sketch, Quantity ta 
Shayes Emblems Services, P.O. Box 43-96 


„Taiwan. 


ELECTRIC TRAINS 


TURN YOUR TRAIN SET 
INTO A MODEL RAILROAD 

New 720 page Catalog Reference Manual shows 
whats new in the marvelous world of HO trains 
THE WORLD OF HO SCALE - 1984 puts over 
20,000 model railroad products at your finger tips. 
dramatic full color photos of realistic dioramas 
and models Send $11.95 to Walthers, Dept. PS 
5601 West Florist Avenue. Milwaukee, WI 53218. 
Satisfaction guaranteed or your money refunded. 


HEARING AIDS 


GIANT $ 
ay. Bo: 


HUGE SAVINGS. 
markup. Fre 
Terms An 
IL 61104. 


BRAND Name at Discount Pr 
Barron Company, RRP. 
NY 12866, 


Ri 


HEARING AIDS 


PRICE CATALOG FREE 
SUPER SAVINGS! Newest. Finest. All 
Npes. Buy DIRECT & save up to HALF! 
lo salesmen. Sold by AIR MAIL on 
p HOME TRIAL. FREE Catalog. Write: 
Dept Pn ERO 9530 Langdon A 
LPS 20 n Ave., 
I SoBuveda, Cal, 91343 
W Not sold in California. 


HEARING AIDS 


SAVE 50% 

* All types of Aids 

* Try our all in the ear 

* 30 Day Trial « No Salesman 
e Free Catalog e Write: 
BETTER HEARING 

Box 537- 69D 
Brookport, IL 62910 


© 


BETTER HEALTH 


LOSE A Pound A Day. Guaranteed 
Complete Plan $3.00. Bob Strong, 6765 
Kentford Court, Cincinnati, OH 45: 


WATER PURIFICATION 


PUREST WATER from HOME DISTILL- 
WATER WISE, Box 45981, Centerhill 
L 33514. (800)874-9028 


HAIR CARE 
HAIR FARMING! Stops hair loss —Stimu- 


h. FAST, FAST RE- 

aranteed results 30 
Research, 
(33257-0726 


lates new hair grow 
LIEF! No chemical: 

days, Exciting facts fre 
Box 570726. (PS), Miam 
Write today 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation. C-7-FI. Fremont, OH 43420, 


"INVENTOR'S Guidebook to Profits”, 
How to Reduce your Risk. $9.95 (US). J 
Macintosh. Box 2873. Stn. F. Scarboro. 
Ont. Canada MIW 3P4. 


CT TTT TELL 
INVENTORS! 
IDEAS HAVE VALUE! 


Ever tent an Mes ore i aed sea k Dater tha 
market! Many people dev forget. act quich and 
ae rro del br hearan OA). VINE Doom 
Tou idea! We eller eae diclosure epitraton and 
Mul coesultition regardiog your Idi x potential 
Vie. CM oF eris eehone dei lor four ae 
Informacion package 
American Inventors ion 
82 Brood Steet, Dept. PS - 
Westfield, MA 01086 ns 
(413) 568-3753 (SS 
A Fee Bosed Marketing Compony ^ 
Offices Coast to Coast 
TULL MILILI 


SPORTING GOODS 


F 


SILENT 
pests. Target, plinking, thrilling sport! Astound friends! Compressed. 
eath gives amazing power! Pierces 52" plywood! Rugged .38 cal. Tom 
35 steel darts, carry case, instructions. I-piece models: $145 PI 


[aluminum 


Magnum 38 range $11.97! 

Li Super Mag (2-piece ) 450" 

HS, | $19.97! Add $2.00 for above 
i Take-Doan Cam 

oe Extra darts : 

^e es, 200/$ IUIS M y 

7712 suns eet 600 dans tne! 

F Guver paichesTmuzale guard) 


$targets! carry box ($22 
$frecbies)! Buy 3 
S cleaning rod + 900! 


@Buy 4 SAME + 1 i- 
gun!$51 free! Buy 5 SAME + 
1300+ free 7th gun!$65 free!6 
npe eA 
Eis Vee T m 


nc ded 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


201 Gas Furnace This leaflet tells how you 
can save 26 to 40 percent on heating costs 
with the Amana Energy Command gas furnace. 
The system is 95 percent efficient, requires 
no chimney, and can heat water, too. Free 


202 Firearms The full-color catalog from 
Connecticut Valley Arms, Inc., features a com- 
plete line of muzzle-loading kits, guns, and 
accessories. Free 


203 Florida: A Sneak Preview This 128- 
page Florida vacation guide from the Florida 
Division of Tourism tells you about Florida's 
beaches, sights, and attractions. $2.50 


204 Woodworking Tools An illustrated 212- 
page catalog from Garrett Wade describes the 
finest woodworking tools and finishing supplies. 
for the professional and hobbyist who wants 
the best. $3 


205 Lawn and Garden Power Equipment 
This color brochure details Gilson Brothers" 
1984 line of tillers, tractors, and mowers, with 
many unique features. All are covered by a 
two-year limited warranty. Free 


206 The Economics of Solar Grumman 
Energy Systems’ booklet offers a comprehen- 
sive economic examination of the savings de- 
rived from the utilization of solar energy. It 
also gives detailed examples of annual dollar 
savings, solar yield, and the cumulative cash- 
flow benefits possible. Free 


207 IceChests This 1984 eight-page, full- 
color booklet contains photographs and prod- 
uct descriptions for the entire Igloo line, 
highlighting new products. Free 


208 Fun-Filled Catalog Full of things you 
never knew existed, this world-famous 1984 
catalog from Johnson Smith Co. contains 
1,600 hard-to-get novelties, jokes, tricks, 
hobbies, sports, science, electronics, models, 
gadgets, bargains, and much more. It's the 
most unusual catalog you've ever seen. 10¢ 


209 Auto Extras The Kamei auto-extras cat- 
alog illustrates how the firm's aerodynamic 
spoilers help your vehicle improve handling, 
save fuel, and improve styling. It also de- 
scribes steering wheels, steering-wheel covers, 
and wind splits. $2 


210 Backyard Projects Design and erection 
of backyard wood projects are shown in "How 
to Build Backyard Projects," from Koppers 
Co., Inc. Included are schematic drawings and 
construction ideas and information on Wol- 
manized pressure-treated lumber for outdoor 
projects. $1 


211 All-Purpose Shelters This catalog from 
Kover Klamps describes building a green- 
house, a potting or garden shed, and shelter 
for car and boat parts, pool, patio, project, 
tools, snowblower, lawnmower, and woodpile, 
using Kover Klamps and easy-to-work metal- 
lic tubing. Tables of materials, accessories, 
and simple hand tools are described. Free 


212 Wooden Ship Models Discover the 
world’s oldest hobby: building fine-quality, his- 
toric wooden ship models. Described are true- 
to-scale replicas, with gleaming brass fittings, 
exotic woods, and delicate rigging, which are 
lifelike in every detail. An 80-page, full-color 
catalog from Model Expo introduces you to 
this fascinating hobby. $3 (refunded with first 
order) 


213 Window Replacement The Marvin win- 
dows brochure describes made-to-order win- 
dows and their special energy-saving features. 
It includes unique case histories and shows 
how windows can be installed in 12 easy 
steps. No fit kits are necessary because win- 
dows are made to fit. Free 


214 Woodworking Tools This 1984, 31- 
page catalog from Bob Morgan Supplies de- 
tails select and better veneers, frame moldings, 
hardwood lumber, a carving set, upholstery 
supplies, and books for the craftsman. 50e 


215 Pre-Assembled Rail System Full-color 
literature from C-E Morgan shows how a Rail 
Easy pre-assembled wood rail system can be 
used for remodeling or new construction. The 
system allows the do-it-yourselfer to add the 
beauty of turned wood to stairways. 25¢ 


216 Home Electronics This brochure, enti- 
tled "Make a Good Computer System Better 
with Monitor from NEC Home Electronics 
(U.S.A.) Inc.," provides you with full-color 
pictures, brief descriptions of capabilities, and 
technical specifications of NEC Home Elec- 
tronics 10-color and monochrome monitors 
and two dot-matrix printers. It also offers an 
introduction to the eight- and 16-bit desk-top 
computer, the PC-8800. Free 


217 Discount Tools This catalog from North- 
ern Hydraulics has discount prices on log 
splitters, hydraulic parts, generators, trailer 
parts, engines, compressors, chain saws, and 
much more. Free 


218 Ceramic Tiling Everything you need to 
know about installing floor and wall tiles, in- 
cluding a complete listing of the tools you'll 
need, is described in this booklet from Red 
Devil, with directions for cutting tiles, calcu- 
lating the number you'll need, preparing the 
surface, applying adhesives and grout, and 
finishing and maintenance. Free 


219 Idea Book These two booklets present 
Pella wood- and aluminum-clad windows, slid- 
ing glass doors, traditional French doors, 
circle-head windows, skylights, and a variety 
of sun-room ideas. Energy-efficient glazing and 
low-maintenance features are illustrated and 
described. Also shown are interior folding 
wood doors from Rolscreen Co. Free 


220 Inside Storm-Window System This bro- 
chure from Energy Arsenal gives information 
on stopping cold-air infiltration and increas- 
ing R-value—an easy, fast, low-cost method 
that saves on heating bills. Free 
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POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 
Bote: Porucan Science Massachusetts address is for Product Information ony. 


Please send the items checked below. | am enclosing $1 handling charge 


THIS COUPON EXPIRES APRIL 30, 1984 


(any number of items) plus amount required for priced items. 1AM ENCLOSING 

H $.— — — — — for priced items 
t © 201 o 205 o 209 $2 o 213 0 217 " 

C) 202 O 206 D 210 $1 O 21450¢ (1218 $1 lec hapten: 
|» © 203 $2.50 O 207 o 211 oO 215 25e D 219 $.— — — TOTAL REMITTANCE 
I O 204 $3 LJ 208 10¢ D 212 $3 o 216 o 220 ' 
I Name (please print) I 
I Address. City & State. Zip. L| 

Please send cash, check, or money order made out to POPULAR SCIENCE. 

No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE FEBRUARY 1984 I 
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TOUGH TRUCK QUALITY SE MOST POWERFUL V-6 Great MPG 

At Ford, Quality is Job 1 A IN ANY SMALL PICKUP 395: (27) CDE; ue 
...that's why no major Choice of four engines, e c 

import or domestic including the most z Sta 4x2 2.0L engine and 4speed 
small truck tops powerful 2.8L V-6 an Shin- Use oreompiimson: 
Rangers quality, based (| 5-speed shift options, | Misoge mey aer doner 
on a survey of owner- Plus comfort for three in | Actual highway mileage less. 
reported problems, the widest cab of any 

during the first three small truck. BEST-BUILT 
months of ownership of aJ" E Light and winch owner-added. AMERICAN TRUCKS 
1983 trucks. And the Ford assumes no responsibility 

commitment continues quale SALA cx ADAE 

in 1984. Get it together-Buckle up! 


7" 


} 17 mg 1; 11 mg nicotine av. per garette, FIC Report Mar. 83 


a 


